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VkyB kymranma “Hasapumii snexkTpoTexuuka” (aHM YKyB HACTYPH acocCHAa
Ty3WIran 6ynu0, 3JeKTp 3aHXupiIapy KUCMUAaH Macajajap euuil Oyiinya HaMmyHasap
KypcaTuinb, MYCTaKWJI €UUIl Yy4yH Macajanap OepwiraH Ba Tanaba OWIMMUHU
TeKIMPHUO KYpUIIUIApU YUYyH CHHOB CaBOJUIApU KEATUPWITaH. Y OJNHH YKyB
IOPTJIAPUHUHT DHEPreTHKa, »JJECKTPOMEXaHHMKA, DJICKTPOTEXHOJIOTHs, aBTOMATHKA,
paguOTEXHUKA, axXOOpOT TEXHOJIOTHSACH HYHAIMIIIApu OYWuYa TabJIUM OJlaJuraH
Tajabanap yuyH MyJKaJlJlaHTaH.

VKyB KyanaHMa GakajgaBpuaT Ba MarmcTparypa Tanabajgapd, acIHpaHTIap Ba
MYXaHJIUC XOUMJIap YIYH MYJDKaJJIaHTaH.

Tomkent JlaBnat ABuanus HHCTUTYTH yciayouii Kenramm kapopura acocaH 4orr
stumira pyxcat 3twirad. (baéanoma Ne4 3.04.2006.)



Mykaxauma

VkyB kymianma “Hasapuii snekTporexHuka” GaHd JacTypH acoCHAa TY3WIraH
OynuO, YM3HMKIW SJEKTP 3aHKUpIapH KHUCMHIAH Macajanap €Yull y4yH HamyHajap
KypcaTwiral Xxamjia MyCTaKWJI €Urlll YIyH Macajanap TYIIaMyd Ba Ha3apuil OMIMMHUHU
CHHAIIl yYyH CHHOB CaBOJUIapU OepuIraH.

Xap 6up 600ra oua Macajia €4uIll Y9yH 3apyp OYJIraH acocuii: KOHYH Koujasap,
dbopMyna, TeHTIamanap, aHAJIUTUK, TpapuK, BEKTOp, KOMIUIEKC wHQogatapu Ba
xpcoOnam ycyuiapu OVinya ¢daHHMHT Ha3apuil KUCMHAAH KUCKadya TyllyHYanap
Oepuira.

Xap Oup O0OHMHT Ma3MyHHUTa MOC paBHUIIa Macaiajiap TaHJIaHUO, CUHII YCITyOu
KypcaTuiraH Ba MYCTaKWJI €UUI YU9yH Macajaiap Tymiamu Oepuiud, Tanaba Hazapuii
OWJIMMHHH TEKIIUPUO KYPHII yIyH CHHOB CaBOJIJIApPH KEJITHPHUJITAH.

Vkys KyJUlaHMa  DJHEpPreTHKa, DIIEKTPOTEXHHUKA, DIICKTPOMEXaHUKa,
DIIEKTPOTEXHOJIOTHUS, THUIPOIHEPreTHKa, aBTOMATHKa, pAaTUOTEXHHKAa Ba ax00poT
TEXHOJIOTHSI coXojapu OViWYa TabJlUM OJIQJUTaH Tajabanapra MyJpKaljgaHraH Oymauo,
VHIAH CcOXa MyTaxacuclapw, MyXaHAWCIap, MarucTpjiap Ba aclHUpaHTiIap Xam
doiiranaHuIUIApY MyMKHH.

S'nyB Ky/ulanma Tanabajnapra amMalMid  MamFyJIoT —JapCcUHM  YTHIA
doiinananumra TaBCUSA STUINO, MyCTaKWJI Macajla CUMITHU YPraHuil, XUcod — rpaduk
WIIMHA Oakapuill Ba Ha3zapuil OWIMMIApHHM aMaina cuHad Kypuiapuaa Epaam

Oynmaau neraH yMUAdaMu3.



1-b00. Yu3ukjiam virapMac TOK 3aHKHUPJIAPH.

1-1. Acocuii Ha3apH¥i TVIIYHYAJAP.

DnexkTpoTeXHuKa (paHMHUHT pUBOKIJIaHUIIUTa Oyiok onmumiiap: I'. Om, 3. Jlenn, /.
Ilxoyne, I'. Kupxrodmap acoc conran 0ynu6, 1827 wunma Hemuc oaumu OM TOK,
KyWIaHUII Ba KapLIWIUMKIAPHUHT opacuja y3apo OOFJaHUII KOHYHUHU spatiu. 1842
wunga pyc omumu  J. JleHny Ba wuHruiaum3 onumu [, JDKoymmap 3JIEKTp TOK
SHEPTUSACUHUHT UCCUKIUK YHEPTUsl Y3rapTUpHII KOHYHUTa acoc connau. 1845 imnna I
Kupxrogd snexTp TOK 3aHXXKHUPIAPUHU XUCOOJAIl Y4yH acOCH KOHYHJIApHU TaAOMK
AT/IH.

1. Y3rapmac Tok — BakT Oyiimua ysrapmac 6yaub, I :% (4). Ysrapmac TOK

reHepaTopH, AaKKyMyJsTOp, TajJBaHUK »JJeMEHTNIap, (QOTO’RIEeMEHTIap, TepMoIrapa,
I'bE30aTUMK Ba XaK030J1ap y3rapMac TOK MaHOau XMCOOIaHA IH.

Amannia; MexaHuK, XUMUSBUMA, EPYFIUK Ba OOIIKA XWJIJAArd SHEPrUsUIAPHU IJIEKTP
TOK PHEPTUSACH Y3rapTUPHUII OUIIaH JEKTP TOK MaHOAM XOCWI KWIMHAAHU. DIIEKTP TOK
HHEPTUACUHU UCTEMOTYMIIAPTa; Y3aTUIL JIUHUSACH, KaOedh CUMIIAPU OPKAIH €TKA3UIIaIu
Ba OyHJail OOFJAHUIIHU JIIEKTPOTEXHHUKAJAa OepK 3JIeKTP TOK 3aHKMPH JeHuind
KyHugaru cxema KypuHuinuaa udoganam MyMKUH.

. I _—
+ E — Mman0a ».10.K.

R — vcTeMoI4u KapIivinry.
Ry— maH0a WYKH KapIIWIUTHA

R
U (ucmemonuu)

R

ysamuui  JTUHUACU

0

@

Hctemomuunapna 3ca 3J€KTp TOK DJHEPrusicd, OOLIKAa XWJIJard SHeprusuiapra
y3raptupunanu (MeXaHHUK, UCCUKIUK, EPYFIUK, XUMUSBUIA Ba XaK030J1ap).

DnexkTp TOK 3aWKUpJIapd TapMOKJIAHMaraH Ba  TapMOKJaHraH OYiuo,
UCTEMOJTYMIIAPHUA OMPIAIITUPYBYM CUMJIapra — TAPMOK Ba yuTajiaH Ky TapMOKJIapHU

OMpIamITUPYBYM HYKTaJapra — TYLYH 11e0 aTtanajau. R,
I
R, R, R, Kapwunux R,

— ——
/ R,
mapmox
myan —{_—

Nkku KyTONM SJEKTp TOK 3aHXKUpiapu TapKuOuIa O3JIEKTp SHEprus MaHOau
Oynrania aKTUB €KUM aKCMHYA NACCUB OYJIHUIIN MyMKHH.

A 11

>

DNeKTp TOK 3aHKUpPJIapUHU XUCOONAIIark acocuidl MakcaJ HCTEMOJTYMIapAar
TapMOK TOKJApH, KyWIaHHWIUIapu Ba capd Oymaguran SIeKTp SHEPTrUs KyBBATHHU
xuco0ad Tonumaan nbopatr 6ynu6, Om Ba Kupxrod konyHmapuaan ¢oiganianunaim.
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2. DJIeKTp Ky4wlaHMII ¢KM NOTeHIMLIap ¢apku ne0 — siekrp Mmailnon FE
(man6a) Tacupuaa 6upop Mycoat g 3apsAHUHT [ Macodara Kydupuauimaa oaxapuirad
WIIra auTwiagy Ba BonpeTaa yinuanaau.

A B
U 7:[&”:% -p, (B (1-1)
A

Macajan: R — KapIIWJIUKIard Ky4laHUIl NaTeHIuaiap aiupmacura €k mMaHoa
KY4YJIAQHMILUTA TEHT:

a [ _R 6 a : \/\ 8
— > | — - —
UAB B h U@a
q)a_q)s:UAB_lR; q)s_q)a:Usa:E
bynna: v, =-U,

3. DJerTp 3aHKupJapu V4vyH OM KOHVHH
AKTHB KapIIUJIUTH OYJIraH 3aHXUPHUHT OUp KUCMH YayH OM KOHYHH

U,=U=RI(B) éku 1:%(/1) (1-2)

bynnan: R= v (Om); g= 1 (L = Cumenc) — ymrasysuanaux  (1-3)
1 R Owm

VY xonaa kapmunuk BoneT-AmMiep xapakrepuctukacu [ = f(U) YM3UKIN Y3rapau.

IA(4) I
1 R, ! R, R, 2
R
a 8 c d
E, E, N
v U, -

DNeKTp TOK 3aHKupura MaHOa yinaHraH xojjaa OyTyH 3aHkup yuyH OM KOHYHH
Kyllarnya TeHriama ouinaH udoaaaaHuIagu.
[loTenuuannap TeHriIaMacura acocaH:

0, =0, +R1, 0. =@, +E,, ¢, =¢o.+R,I, 0o, =0, —FE,, ¢ =¢, +RI

Exn 0=, +RI+E,+RI—-E +RI, ¢ —-¢.=U,
U,=(R, +R, +R3)I—E] +E,
bynnan: I :M (1-4)
R +R, +R,

4. DJeKkTp MaHOAM DKBHBAJEHT CXeMAJapu:
AMarna s7eKTp TOK 3aHXKUpPHU Ba Taimku BonbT — Amniep xapakrepuctukanapu U(])
Kyharnya udoanaHuiaiu:
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E

YOy 3anxkupaan okud YyTyBUU TOK: [ = (1-5)
R, +R
Exu: U=RI
Kupxroduunr 2- KonyHura acocan: R,/ +RI=E
Exu: U=E-Ry]
Bonsr — Amnep xapaktepuctukacupan sHu (1-5) Tenrnmamanan: E=const Ba

Rp=const XapakTepUCTUKACH TYFPU UMBUKIU OYIuO, KywWIaHUII MaHOaW TaliKu
xapakrepuctukacuau U(1) ndonananiau:
A) cant xonatna R=oo, [=0 6ymu6: U=U)=E (1-6)

b) kucka ryramtupunranga: R=0,U=0 6ynmu0: I=Ix= R£ (1-7)

0
Ry=0 6Y¥nranna sca uaean Kyuianui Man6aun 6ynu6: U=E=const

R R,

— L F——— 4:|ﬁ.
(R = o) (R=0)
40 v=t k() U=0

[ ]
~

Ymly cxemMaHu UCTEMOIYH KapIIMJIUTUra HucoaTan O0MKa KYPUHUILIA KEJITUPHUII

MYMKHH.
bynunr yuys (1-5) TeHrnamanan manOa waky Kapmuiura Ry ra 0Yiaub robopuica:
Uu E
— =] 1-8
xR (1-8)
(1-7) Tenrmnamara acocas:
E U ) ,
IK:R—O:J 6a R—O:IO éxu [y=J-1 (1-8")
bynnan: J=I)+I  Tox maHOau Gynanu. (1-9)
Exu: =7-Y (1-10)

0

(1-10) Tenrmamara acocaH TOK MaHOau (SHEPrus) SKBUBAJICHT CXEMacH Ba TaIllKU
XapaKTepUCTUKACH Kyimaruda nudorananuiaim:
] U a(B)

UO

D) B R

Tok manOaun TAaIKH XaPAKTCPUCTUKACHUIAH

A) cant xonataa: R=oo, I=0¢€xu J =1, :RE; U=U,=I.R,=E

0



b) kucka ryramysna: R=0; U=0 éku I =1, =J _E

0
bynra acocan:

~
| A
~
[l
Yy

O

<
Gr)
N
=
<
P
(o]
<
(on)
>
N
aQ
—
&
TR
S

Arap Ry=, (gy=0) 6¥nca, unean Tok Mman6au 0ynanu: J=I=const.

Hatmxkana snexkTp TOK 3amKUPIAPUHUHT XHUCOONamiga uaean 3.F0.K MaHOanH!
DKBHBAJICHT TOK MaHOaWra ajaMaIliTHpUIN €KW aKCMHYA amalira OIIWPHUII MYMKHH
oynanu.

Macaaan: bepwiran cxemana 3.10.k man6acu E=/2 B wuku Kapmuiauru Ry=2 Owm.
Tok MaHOam SKBUBAJICHT CXEMAaCH Ty3WJICHH:

Euunu:

Tok MmanOay KUAMATUHU aHUKIAHMMI3.
E 12
OM KOHYHHMIaH: J =—=-—=6 4
R, 2
DKBHUBAJICHT CXEMaCHWHHM Kyiaaruda udoaaiaHaam:
RO

— !

byHna 5.10.x ManOa Ounian Tok MaHOau J WyHanumiapu oOup Xui 0ynau.

5. DJekTp TOK 3aH:xkuMpJapu yuyH Kupxrod KoHyHaapu.

Kupxrod KOHyHIapu OJJEKTp TOK 3aHKUpPJIApUHHU XHCOONAamaa  acocuid
KOHYHJIapaaH 6ynu6, 6apua xucobJiail yCyJUIapHUHT XaM HEeTHU3HW XUCOOIaHaIu.

Kupxrod koHyHIapura acocaH p- TapMOK. ¢- TYT'YHAAQH TAlIKWJI TONTaH JJIEKTP
TOK 3aHXUPHUHHU XUCO0Jad TapMOK TOKJIapu yuyH K= p-(g-1) Ty3wiran TeHrjaMaHu
euuIn Ousian Oakapuiau.

Kupxroduunr 1 — KouyHu: » /=0 - TApMOK TOKJIAPHHUHT anreOpank HuFuHanuCH

HOJIra TCHT.
KupXropHuHr 2 — KOHYHH: ZE = ZRI - KOHTYp 3.10.K anre0pank WMFUHIUCU LIy

KOHTYpra KHUPYBYUH KApIIWIHUKIIApAAIru Ky4JIaHUIIJIIAPHWUHT aﬂre6pam< fII/IFHHIIPICPII‘&
TCHI.

6. DJEKTP 3aAHKHUPJIAPUIA KVBBATJIAP MYBO3AHATH.




DNeKTp 3amwKHpiapuIa OSHEPrus MYBO3aHATIAHWINA KOHYHHTAa acOCaH:
MaHOajap SJEKTp TOK KyBBaTH, HCTeMojYmiapaa capd OVyiamuraH dJICKTpP TOK
KyBBaTjapura TeHr Oyiaau.

ZPFEH = ZPHCT
Exu: SE I+ JU=>1IR,
m n K
OyHJa: m — 2.10.K MaHOanap COHU
n — TOK MaHOaJIlap COHM

K — AICTEMOIYM KAPIIWINKIIAP COHU
U, I — 6up xun HyHanmMumgaru ToK Ba Ky4iaHHUIILIap.

1-2. MacaJia e4uI.

Macaaa 1-1. Ketma — KeT yJlaHras 3JIEKTp TOK 3aHXUPUHUHT 3.10.K-JapH
E;=4 B, E,=2 B, xapunuknapu R;=40m, R,=60m Ttenr. Tok KuiiMaTu Ba
MOTEHIAJUTApHU aHUKJIAaHUO, TUarpaMMacH TY3UJICUH
Eunmm: OM KOHyHMIa acocaH TOK
KUUMATUHU TOIIAMU3:

_E-E, 4-2 _2 ., 4
R R +R, 10

M

!

bynna: E;>FE, OyAraHiuru yuyyH TOK cOaT CTpeJIKacura Moc HyHairaH O0yiaau.
[ToTennuannap ¢papKkuHu aHUKJIAII YIyH @, =0 1e0 onaMus.
byuna: ¢,-¢,=R/I, éxu ¢,=¢,+IR =0+02-4=08 (B)
@ - TOTEHLIUAIIN
o, —¢,=FE éxu ¢,=¢,—E =-32 (B)

¢, -IOTEHIUAJIN:

o, -, =IR, éxu ¢, =IR,+¢,=02-6-32=-2 (B)
Ymly Tenrnamanapiaan: ¢, —¢, = E,0y1u0:

@, =E,+9,=2-2=0 (B)

IloTeHunan auarpaMMacHHU Ty3aMH3.

¢ 4 (B)

=L

o0

—
g v




Macaja 1-2. TapmokjaHran >J€KTp TOK 3aHXUpW mnapamerpiapu R;=40 Owm,
R,=120 Om, R;=60 Om, R;=90 Om, Rs=10 Om, Rg=10 Om 6ynu6, U=120 B y3rapmac
Ky4WIaHUIITa yJIaHTaH. DKBUBAJICHT KAPIIUINUTH Ba TAPMOK TOKJIApHU aHUKJIAHCHH.

U _
ao U
]z1 Il 06 I
| — R, I,
]
a 1 R2 I 2 6 L 6
L . R
R, —
— I
5 U
U I, R, o

Euumn:
DKBUBAJICHT KAPIIWIMKIIAP CXEMACHUHU Ty3aMU3:

+ Ris Ris R B
¢ Uaﬁ 6 Uﬁs 6 U 8
— e —»

3aH)I(I/IpHI/IHF SKBUBAJICHT EKU YMYMI/Iﬁ KapIHJIUTUHA TOIIAMHU3

Bbynunr yuyn Oupunum HaBOatna R;; Ba Rys KaplIMIMKIApHU Napaneil KylaMmus:
1 1 N 1 1 1 N 1 1 6

R. R R R 40 120 60 120
R -R,-R, 120
R +R,+R, 6
_R,-R, 9010 900
" R,+R, 90+10 100
YMyMUM SKBUBAJIIEHT KapIIWIUK:

R=R;+R;;+R,=20+9+11=40 Om.
YMyMuli TOKHU aHUKJIAUMU3:

bynnau: R, = =20 Om

=9 Owm

45

R 40
TyryH noteHUHaIM €KUM Ky4IaHUIIHU aHUKJIAMMU3:
U,=1-R,=3-20=60 B
U,=I-R,=39=27 B
U,=1-R,=3-11=33 B
OHJIU TapMOK TOKJIAPUHU TONAMU3:

u_10_,

1]:U”6:@:1,5 A
R, 40

a0,
R, 120
R, 60

14:%:2=0,3 A
R, 90



Macanany e4uMUHU TEKIUPUO KYpaMus:
U=U_,+U, +U,=60+27+33=120 B
I=1+1,+1,=15+05+1=3 4
KyBBaTinap MyBO3aHATH TEHIJIAMAcCUTa aCOCaH:
P =P = [12R1 +122R2 +132R3 +15R4 +152R5 +162R6 =
=(1,5)* -40+(0,5)* -120+ (1)* - 60 + (0,3)* - 90 +(2,7)* -10+(3)* -10 =351 BT =360 BT
XucoObamgaru XaToJauK:

P, —-P —
y = Lo~ Tuan 000, :M100%=2,7%
I 351

Macaga 1-3. Apanam cxemajia yJIaHTaH TOK 3aHXUpHU nmapamerpiaapu: R;=19 Owm,
R;=2 Om, R3=4 Om, R;=4 Om, Rs=0,6 Om 6ynu0, R, xapmmnukaa P,=32 BT snextp
KyBBaTu capdianaam.

3aHKUPHUHT TAPMOK TOKJIApu MaHOa Ky4JaHUIIU Ba KyBBaTH aHUKJIAHCHUH.

R, R3 I,
LI I — :
te [ }>—t$a Ui 6
|
L 1

Eunni:
R, KapumnukaaH okuO YTyBuM /; TOKHHM TOMIAMU3:

/P /2
I, = R_2: 37:4,4
2

a Ba ¢ MaTEHIMaJ KyWIaHUIIHU aHUKJIaUMU3:
U.s=L(Ry+R3)=4(2+4)=24 B
R, XapmMiIvKaaH oKuO YTyBUYU TOK:

Ua gy

4

Ymymuii tok: [;=L+13=4+6=10 A
3aHKUPHUHT YMYMUM KapIIWJIUTUHU aHUKJIANMU3:

Ri(R R | p g, 42+4) 24

R, =R+ +0,6=19+0,6+—=22 Owm
. R,+R, +R, 4+2+4 10

Manb6a kyunannmu:  U=[;R,,=10 - 22=220 B
Man0a KyBBaTu: P=U-1,=220-10=2200 BT.

MacaJja 1-4. VIkku KOHTYpJIM 3JIEKTp TOK 3aHXUpU MaHOa Kywianuuuiapu: £,=8 B,
E,=6 B, E;=36 B xapmmnuknapu: R;=3 Om, R,=1 Om, R;=2 Om, Ry;=1,3 Omn,
Rop;=1,2 Om, R4/=6 Om, Rs=8 Om tenr. KoHTypau TOK Ba TYryHJapapo KydJaHUIILIAp
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yCyiura acoCaH TapMOK TOKJIApHW, BOJTMCTPp KYWJIAHHWIOW Ba KYyBBATJIAp Oayancu
AHUKJIaHCHH.

Eunni:
MycTakui KOHTYpiapAaru KOHTYp TOKJIapu I, I, iyHanuuuiapuau oenruiaimus.

KupxrodpHunr 2- KoHyHHra acoca,
KOHTYp TOKJIAp TEHIJIaMacu KyWHjaaruia
udonanananu:

R, -Ia -R,-Ia = E
-R,, -IB+ R,,-IB = Ezz}
by epna: R;;, R, — KOHTypiapHUHT
XYyCYCHUM KapIIWINKIIAPH.

Ri1=R;*TRyp;+Ry+Ry
R2:=R;+Rp;+R3+TRy3+R5
R;> = Ry, - KOHTypJ1apapo KapLIWINK:
Ri> =Ry =R; + Ry,
E;; Ba E,, — Moc koHTypra anakojnop Oynran mauOanapHuHr JDFOK mapHuHT
anreOpuK HUFUHINUCH.
By xonna, arap man6au 3.10.K iiyHanumy OuiiaH KOHTYp TOKU HyHanui Moc 6yrica ,
YHUHT UIIOpAacH Myc0aT OJIMHAIN Ba aKCMHYa MaH(Uil NIopad OJIUHAIN.
[Iynra acocan:
E=E—E;
E»=E;—FE;

TeHrmamanapra COH KUMMaTIApUHU KyHUCAaK :

B+13+6+2) - 1, -(3+13) - I, =6-8
-B+13) - I, +B3+13+1+L2)- I, =8-36
12,3-1, -43-1, =2 }

Exu:
“43.1 +145-1, =28

Tenrnamanap cucremacunu Kpamep ycynuna edamus:

123 - 43

_ = 17835-18,49 = 159,86
—43 145
2 - 43

A, = = —29-120,4=-1494

~28 145
12,3 —2

L= = —3444-86=-3530
~43  -28
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== =-0,934

A 159,86

byrnan: A 353,0
= o At M 214

A 159,86

9HIII/I maxo6qanapz[am TOKJIApHU aHHKHaﬁMH3I

I =1,—-1, =-221—-(-093) =- 1,28 4;
L=1, =-0934;
Li=-1, =2, 214,

[; Ba [, TOKJIApHUHI MHUHYC WIIOpAIU OYJIMIIMW, YIAPHUHT 3aHXKUPAArd XaKUKUAN
UyHanumm, 613 KaOys KWiranra HucOaTaH TeCKapu SKaHIUTUHU U(oIamanan.

2. TyryH noTeHMAJIApPU YCYJIUTa aCOCAH XUCOOIAIIL

1. By ycynra acocal, maxo0OuanapJard TOKJIApHU TYT'yH MOTEHUHMAIapU OpKaJu
udponanaiimu3. Homabiym moTeHIMAUTAPHU aHUKJIAIT YIYH ¢ — / Ta TEHrJIama Ty3uIl
Kepak, S’bHU UXTUEPUN TYT'YH MOTEHUUANW “Mabiiym” €ku “Honra” TeHr 1e0 Kalym
KUIMHAIU. bepuiran cxeMa WKKH TYTyHIaH uOopar, JeMak ¢, TYTyH MOTCHIIMAIUHU
“Hon”, ned KaOyn Kuiaub OMTTa TEHIJIamMa Ty3aMMu3.

8es P J

by epna: ¢, — aHuKnamu Kepak Oyiaran TyryH NOTEHIUAIH.

g - «B» TYT'yHTa KHPYBUH IaxX00YaJapHUHT YTKAa3yBUAHIHKIAPU HUFUHIVCH.

J s — OIOK ra skBuBaneHT Oyiran TOK MaHOQIAPUHUHT aNreOpUK UHFUHIUCH.

bynna, arap Tox manOau HyHanumu TyryHra WyHanran Oyica, “mycbar” Ba
akcuHYa “MaH(uil” uiopa OugaH OJMHAIN.

Jlemak:
1 1 1 1
8o = + + s (50
R,+R, R +R,, R,+R;+R;, Owm
E E E
Jy=—t—t—2 4 : ; (4)
R +R,, R,+R, R,;+R,+R,
CoH kuiimatiapu Kyuumica:
1 1 1 8 6 36
+ + 0, = + +
2+6 3+13 1+12+8 3+13 246 1+1,2+86
Exu: ¢s= 13,49 (B)

2. H_[aXO6‘IaJIapIIaFI/I TOKJIap dca:
I - -o,+E —-13,49+8 B -5,49

| = = =-1,284;
R +R, 3+13 4,3

I = -¢,+E, _ -13,49+6 _ - 7,49 09364
R, +R, 2+6 8

L= -, +E,; —_13’49+36—22’51:2,206A;

3

R,+Ry+R  1+12+8 102
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3. BOJIbBTMETPHUHT KYPCATUIINHN aHUKIAHMM3:
UV:-[Z R4 + [] R] =- (—0,93) 6 + (— 1,28) 3 = ],74B

4. KyBBaTinap OanaHcu TeHrjamacura acocad. P,,, = P,., TeHr 0yiau0, manOanap

KYBBAaTH:
P =E L +E;L+E;I5=8 (-1,28) +6 (-0,93) + 36 2,21 =
=-10,24—-5,58 + 79,56 = 63,74 Bm

Ucrebsmomunnapna capd O6ynaauran KyBBar:
P =01' (R +R)+12-(R,+R,)+13(R, + Ry + R, )=1,28" -(3+1,3) +
0,932(2+6)+ 2,212 (1+1,2 + 8)7,045+ 6,91+ 49,81 = 63,76 Bm

63,76 — 63,74

63,76

XucoGnammara xato: % = <l 100% = -100% = 0,03%

ucm

Macaga 1-6. DiexTp TOK 3aHXUPUHUHT MaHOa Kyunanuuuiapu FE; =10 B,
E,= 40 B, E;= 5 B kapmummnukiapu R;=35 Om, R,=5 Om, R;=10 Om Teunr. Yctma —
YCTJIMK YCYJIUTa aCOCaH TApMOK TOKJIapH aHUKIaHCHH.

E2

e
+ =L - R, 1
(o————

Euumn:
YerMa — yeTIMK yCeyaura acocaH 3aHXKUp TapMOKJIapuaH OKUO yTaauraH TOK Xap
Oup 2.10.K aJIOXUJa TaCUpHUIa OKaJUraH TAPMOK TOKJIAPHUHT ajareOpavik WHFUHIIUCHUTA

TEHT OYau:
! " m
I, =1 +1'+1
! " m
IL,=1,+15+1,
! 14 m
I,=1;+1;+1;
Ym0y TOKJIapHU aHUKIAINI Y4yH OepuwiraH cxeMaHu OWTTa 3.10.K JaH ubopat
OynraH oM SKBUBAJICHT CXeMajapra aKxpaTaMus.
a) E;=10 B, E;=E;=0 6ynran xonaT y4yH TapMOK TOKJIapu /| aHUKJIaNMU3:

L T 1;=If‘ - i] R :11105:2%A
K6 R]+ 2 3
R, + R, 3
R
E Rz R3 I;Z ! 2 6 10 4 A

'R,+R, 23 5+10 23
I, I'y ; R, 65 —iA
R,+R, 23 5+10 23

12



0) E,=40 B, E;=FE;=0 6ynranna /|’ TapMOK TOKJIApUHU TOTIAMMU3:

- R, I
— <
I’ = E2 = E2 = 40 :7—2
> R R -R, 115 23
TRt R R o
+
EzG) R, R, R ’
" g R 72 10 _16
1l & 'R 4R, 23 35+10 23

N .. R 72 35 56
I3=1,-
R +R, 23 35+10 23
B) E5=5 B, E;=FE,=0 6ynran I TapMOK TOKJIapU aHHUKJIAHMMU3:

- R, I Ii= %-R 1?5:283 4
— [ < L5
R +R, 9
y ow R 8§ 5 1
E36> R, R, s [3.R +R, T340 23A
R S Vs g R 617

> P R +R, 23 23 23

+ g

OHIU TOKJIAap MYHANMIIM Ba WUIIOPACHHU XUcCOOra OJiraH XOoJjia XaKUKUH TapMOK
TOKJIAPUHU aHUKJIAHMHU3:

I =1 +1+1"= o 16+ !
23 23 23
L=1+1+1"= 4.2 7
23 23 23
I=I+1+1"= 2,36 8 _
23 23 23
Macaga 1-7. bepunran cxema napametrpiaapu: Ri=5 Om, R,=R3=10 Owm, R4=5

OwMm, R5=3 Om, s.1o.k mapu E; =70 B, E; =5 B,E;=15 B, E4,=10 B tenr. Kourypau
TOK YCYJINTa aCOCaH TapMOK TOKJIapH aHUKJIAHCHUH.

Euumn:
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bepuiran snexTp Tok cxeMacu 3 Ta KOHTypAaH TAlIKWI TONraH OYJIraHIWId y4yH
KupxroHUHI MKKUHYM KOHYHHMIa acocaH KOHTYp TOKJapu WyHanum OVHMHYA y4Ta
TCHIJIaMa Ty3aMMH3:
Ry 1, —Rpl, —R;I =E,
-R, I, +R,I, +R I . =E, (1)
Ryl, =Ry,I, =Ryl = E,
KoHTyp KapmminkiapuHu TONaMu3:
R, =R +R,+R, =20 Om
R, =R, +R, =20 Om
R, =R, +R, =8 Om
KOHTprIapapO KapIIHJIIUKIAPpHA TOIIAMU3:
R, =R, =R, =10 Om
Ry =Ry, =0
R;=R;,=R,=5 Om
KoHTypra kupyBuH 3.10.K JIJapHU KUMMATUHU aHUKIANMU3:
E, =FE-E,-E,=70-10-5=55 B
E,=E,+E,=5+15=20 B
E =E, =10 B
[Mapamerp kuiimaTnapunu (1) TeHrJIamara acocaH ICTEPMHHAHT YCYJHra acocaH
TCHIJIaMa Ty3aMMH3:
R, -R, —R; 20 -10 =5
A=-R, +R),, —R,;|=|-10 20 -0/=1900 (Om)
-R; - R, +R;;| |-5-10 8
E, -R, —R; |55 -10 -5
A, =|E, +R,, —R,; =20 20 —-0[=11400 (B)
E, —-R, +R, 10 -0 8

c

32

R, E, —R; 20 55 -5
A, =|-R, E, —Ry|=|-10 20 —0|=7600 (B)
Ry E. +Ry| -5 10 8
R, —R, E, 20 —10 55
A, =|-R, +R, E,|=|-10 20 20/=9500 (B)
-Ry, -Ry, E,| |-5-0 10
KoHTyp TOKIapuHU aHUKNIaiMu3: [, = A, _ 11400 _
A 1900
_ A, 7600 _
6 A _m—
1, =205
A 1900

KOHTyp TOKJIAPpH OPKAJIU TaAPMOK TOKJIApWUHHU TOITAMHN3:
I,=1,=6 4, I,=1,—1,=6-4=2 A; I, =1,=4 A; I,=1,—1 =14; I,=1 =5 4

14



Macaga 1-8. Dnextp cxema mnapametpiapu: R;=R;=Rs=50 Om, R,=R,=4 O,
E,=10 B, E,=I5 B, E;=I10 B, E,=5 B, Es=20 B, J=2 A Ttenr. Tyrynnapapo
KyWwIaHUIIUIAp YCYJIWra acocaH TapMOK TOKJIapu TOMWIMO, KyBBaTjiap MYyBO3aHAT
TEHIJIaMacH TY3WJICHH.

Eunm:

1) Tyrynmnapapo KywlaHUIUIAp YCYJIM MYpPakkad TOK 3aHXUPHHM XHcoOiaiiga
dorinananumga kKyna Oymub6, Kupxrod Ba OwM KoHyHIapura acocaH TYT'YH
NOTEHIMANI-Tapyu HUCOATaH TYy3WIraH TEHIJIaMaJlapHU €4MIll OWJIaH TapMOK TOKJIapu
tonwiaau. byHna uxruépuil TyryH noTeHIManu “Hoyra’” TeHrjaml OWiIaH TeHIJiaMasnap
COHMHHM (K — 1) KaMalTUPUII MyMKHH.

bepunran cxemaga 4 TyryH OYnu0O, TYpTMHYM TYIYHHH ‘“HOAra” TEHIJIAMMM3.
(¢94=0) Ba KupxroHuHr OMpMHYM KOHYHUTA aCOCAH TYT'YHJIAap Y4yH TEHIJIaMa €3aMu3:

l-myeyn I, -J—1,=0
2—myeyn I, +1,-1,=0 (1)
3—myeyn J—-1,—-1,=0
OM KOHYHHTa acocaH TOKJIap U(POoJaCUHU TYT'YH OTEHIIMAIapU alpMacu OpKaiIu
udonanaimms:

¢ -, +E, _J+§D4_§01+E1 ~0
R4 R]
P, =y + E; +§02_§04+E3+_§01+§02_E4 =0l (2)
R, R, R,
J_§D4_§03+E2_§02_§03+E5 ~0
R, R;

ITorennuman g04=0 HKAHJIUTHMHU UHOOATra 0Jub TeHrJaMaHu Kyhiaaruya €3amus:
1 1 1

—t—)—@,—=E, —+J+E, —
§01(R R, ) R4 ]R] 4R4
1 1 1 1 1 1 1
-, — 40, (—+—+— =F, ——F, ——FE.— 3
?, R, §02(R4 R, R5) O3 — R, 4 R, 3 R, 5 R, 3)
1 1 1 1 1
-, —+ @, (— E,—+E,—-J
CDzR §03(R R) 2 p SR

5 4 2 2 5
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1 o
Kapmmnuknap napamerpu = =& ~ YTKasyBUaHIHK NapaMeTpilapHra aIMalITHPHI

OWIaH TapMOK YTKa3yBUAHJIMKIAPUHN aHUKJIAaHMU3:
2:1=g3=g5=0,2 cum, g,=g,=0,25 cum
Tyrynnapapo TapMOK yTKa3yBUYaHJIUKIAPHHU TOTIAMU3:
g11=2:+t24=0,45 cum,
220=g4+g3+t25=0,65 cum
233=g5+t2,=0,45 cum
Tyrynnapau 60FI0BYM TapMOKIapaaru YTKa3yBUYaHIUKIAPHUA TOTTAMU3:

g12=821=84=0,25 cum,
g23=g32=85=0,2 cum

(3) TeHrnamMaHMHr YHr TOMOHU wudoaaNapuIaH TYIyH TOKIApH KUWMATHHU
aHUKJIalIMU3:

l-myeyn:1,=FE g —-E,g,+J =254

2—myeyn:1,=E,g, —E g, —E;gs =-4,75 4 4)
3—myeyn:1, =Eg;+E,g,—J=5754

(3) Tenrmamanapra TapMOK VTKa3yBUAHJIMK KUMMATIapuHU KYWUO, TYyryH
IIOTEHLMAJUIap TEHITIAMACUHU €3aMu3:

0,450, —0,25¢, =2,75

—0,25¢, +0,65¢, — 0,20, =—4,75 (5)
~ 0,20, +0,45¢, =5,75

(5) Tenrnamanap cucTeMacHMHH €4YUIl OWJIaH TYTyH MOTEHIUAIapyu KUHMaTIapUHU
TONIAMH3:

0, =525B, ¢, =16 B, ¢, =12,08 B, (6)
OM KOHYHHIa acocaH Ty3uiraH (2) TeHrjiamaaH TapMOK TOKJIaPHHHU TOIIAMHU3:
I =(p,— +E)g =095 4 I, =(py -5+ E,)g, =073 4
L =(p, =@, +E;)g, =1,68 4 I,=(p —¢,+E,)g, =296 4 (7

15 = (@2 — Q5 +E5)g5 =127 4
2) KyBBaTiap MyBO3aHaTH TEHIJIAMACUTA ACOCAH:
Y EI+) JU=Y IR
bepuiran cxema yuyH:
EL+E L +EI+EI +EI,+JU,=1'R +R, +I;R, +I;R, +I:R, (8)
Tox man0Oa J ynanran koutypaaru U;; Ky4JIaHUITHU TONUI yuyH 1 Ba 3 TyryH
MOTEHIIMallapura HucOaTaH TeHrjaMa Ty3aMu3:
@ —¢,=U,=-E,—E,+I,R, +I,R, =—5-20+5-127+4-295=-6384 B
Bbapua Tok Ba KywiaHui KuiMaTiIapunu (8) TeHIIama KyWnIill OujiaH KyBBatTjap
KUUMAaTUHU aHUKJIaUMU3:
10-0,95+15-0,73+10-1,68 +5-2,95+20-1,27+2-(-6,84) =
=(0,95)* -5+(0,73)* -4+ (1,68)> - 5+(2,95) -4+ (1,27)* -5
Jlemak KyBBaT/Iap MyBO3aHATH:
63,8 BI=63,8 BT
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Macaaa 1-9. Kynpuk cxemana yJaHraH B3JEKTp TOK 3aHXKUPHU IapaMeTpiiapu:
R;=60 Om, R;=80 Om, R,=Rs;=120 Om, R,= 80 Om 6ymub, E=30 B y3rapmac manOara
ylaHraH. YuOypyak cxemaZaH SKBHUBAJICHT IOJy3dya cXeMara YTHUIll OWJIaH TapMOK
TOKJIapu Ba UcTeMoauuiapaa capd Oymanuran 3J€KTp TOK KyBBaTH aHUKJIAHCHH.

Euunu:
bepunran cxemanan bed yubypuak noTeHIMAIapUHNA SKBUBAJICHT I0JAy34a cXemara
yrum udonacuaan goinananaMus:

R,-R,  80-120

6 = =30 Om
R, + R, +R, 320
R,-R :
- Ry 120 120:450M
R, + R, +R; 320
R,-R :
R = Ry 80 120:300M

* R, +R,+R, 320
Ty3wiran rojigy3ya cXxeMaJaH KapUIWIMKIApHA KETMa — KET Ba MapalieJul KyIIUII

OWJIaH 3aHXXUP YMYMUM KapIIWIUTHHU aHUKIaMuU3:
(R, + R)(R, +R,) _ 5, 210-105

R, =Rs+ =100 Om
) R, +R;+R, +R,
o ) E 30
YMyMUl TApDMOK TOKH: [ =—— = 100 03 4
M
[Tapasenn TapMOK TOKJIApUHU aHUKJIAMMU3:
R, +R :
1, = e :210 0’3:0,214
R, +R;+R, +R, 315
_ R +R, :105-0,3:0’114

38

Ry +R;+ R, +R, 315

By epna R;=R; ra TeHr Oynraniuru y4yH anukianrad 1;;,=1;=0,2 A Ba I33=13=0,1 A
TEHT.

bepuiran cXeMaHMHT KOJITAaH TApMOKJIAPUIAH OKaJuraH TOKJIApHU aHUKJIAIl YYyH
TYT'yH IOTEHIIMAJUIAPUATa aCOCAH TEHITIama €3aMHu3:
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U, =IR,+1,R,=03-30+02-45=18 B
U, =IR, +I,R, =03-30+0,1.30=12 B
U,=U,-U,=18-12=6 B
U, 18 U, 12

Tapmok Toknmapu: [, =—<=—=0,154, I, = =015 4
p p TR, 20 4 ) 0
U
[ =Y O _05 4
R, 120

MacajgaHuHT €YUMUHN TEKIMUPUO KypaMu3:
a — TYT'YHJIard TapMOK TOKJIap:
I=1+1,=02+01=03 4
B — TyT'yHJa: I=1,+1,=015+0,15=03 4
3amxupaa capd Oynanauran KyBBarT:
P=UI=I"R,, =30-03=9 BT

Macana 1-10. bepunran sJeKTp TOK CXEMACHUHUHI MapameTpiiapu: R;=8 Ow,
Ry=5 Om, R;=4 Om, R;=6 Om, Rs=6 Om, Rg=7 Om, s.10.x napu: Es; =30 B, E; =30 B,
E; =30 B, E, =40 B, Es =50 B. Tox man6au J=4 4 Ba OUpUHYN TapMOK TOKH [;=2
A 6Ynmb, KOHTYPJU TOK yCyJduTa acocaH TapMOK Tokiapu, E;, — 3.10.K KUWMaTu Ba

OKBUBAJICHT I'CHCPATOP YyCyJIUTra aCoOCaH [2 TapMOK TOKH aHHUKJIAHCHH.

Eunn: _{L_: @
C <
SO
E{
16

1. Tox MaHOACHHM 3KBUBAJIEHT KyWIAaHUII MaHOau OMJIaH aIMalITUpaMU3:
bynna: JR, =E;;€ku E;, =4-7=28 B;
Jlemak: E! =E, —E.,=30-28=2 B;

2. BepI/IJII‘aH CXCMaHHu Kyﬁnarnqa OKBUBAJICHT CXEMara KCJITUpaMH1s.
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KouTypnu TOk ycynura acocaH KOHTYp Tokiapu [I,[, [. WyHanmumuiapu Oyiinua
KupxrodHuHr 2 — KOHyHHUra acocaH TeHIjaMa Ty3aMu3:
R I, +R,I,+R,I.=E,
RyI,+R,I,+R,I.=E, ; (1)
RyI,+R,I, +R,I =FE,
OHJIM KOHTYpra KMpyBYH KapIIMJINKIAPHU aHUKJIANMU3:
R,=R +R,+R, =17 Om
R, =R,+R,+R, =17 Om
Ry=R,+R,+R;=17 Om
KonTtypnapau 00fJI0BUM KOHTYpJIapapo KapIIMJIMKIAPHU aHUKIAHMU3:
R,=R, =R, =5 On
R, =R, =R, =4 Oum
R,=R, =R, =6 Ou
KOHTypHUM TalIKWI 3TyBYH 3.10.K JIAPHU AHUKJIAUMU3:
E,=Ey+E,-E; =(E,-17) B
E ,=E,+E,+E, =140 B
E =E!-E,-E,=—68 B
| — koHTYp TOKHM: [, =1,=2 A
Tomwiran kuiiMatnapuu (1) TeHrnamara KysimMus:
2-17-5-1,-4-1, =E,, =20
~2.5417-1,-6-1, =140 (2)
—2-4-6I,+17-1, =68

Ymly TeHrnamazgaH HOMabliyM KOHTYp TOKJIapu I, I. TapHU aHUKIAHMU3:

. 171, — 61 =150
Exu: b ¢
61, ~171, = 60
By tenrnamann Kpamep ycynura acocan e4amus:

17 -6
=289 -36=253
-6 7

a
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150 -6
{7 =2550-360=2190

-60
17 150
A, = =—1020+900 = -120
-6 -60
bynnan:
= 2190 _ ¢ 654, I, = _120_ 6475 4
253 253

DOuau (2) TeHrnamManan £;x — 510k KWMMaTHHU aHUKJIaiMuU3
Ex=54-58,65+40475=12,65B
TapMOK TOKJIapUHU aHUKJIAUMU3:

[] = 2A, Igzla - Ib:2 — 8,65= - 6,6514
L=1,—1.=2+ 0475 =2,4754
Li=1,—1=865+0475=9,1254
Is=1,= 8,654
Is=-1.=0,4754
KYBBaTJIap MYBO3dHAT TCHIJIAMACUHHU TYy3daMH3!:
IR+ L°Ro+ I°Rs+ IR+ IRs+ (I - [)Rs =
E |+ E;L+ Esls+ Edy+ Esls+ Eg (I - 1)

bynnan: 13335,86 ~ 13337 Bm
Xucobnamgaru XaTojuK  y = 1333?3_31337335’6 .100% = 0,022%,
3. DKBUBAJIEHT I'€HEPATOP YCYIUra acocaH I, TapMOK TOKUHU TOTIaMU3.
U
bynna: [, =— 3
y ) 3)

DKBUBAJICHT CXEMaCHUHU YN3aMU3:
R E
| :] m -

g
C

4

E, E; R,
4

—>
g Uaso R, 8 I,
6 1
R
d

E

<
_/
&3

I I,

2 — TapMOK/Ia Y3WIHII OYJIranja 3JeKTp cXeMa UKKU TYT'YHJIM TOTeHIMal anupMma-
cu ounan udonananuod (o, —¢,) TYryHJIapapo MoTEeHUUaUIap alupMacu TeHrjJaMmacura

aCcoCaH:
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n 1 1 1
E,g, (E5+E]X)7_(E +E)—————-E/ —
U _; _ R, + Ry ) ’ Ry 4 6 _
od 1 1 1

Z g, + +
ot R/ +R;, R,+R, R,
62,65 70 ) 1

14 10 7
= = — B
I 1 7 8,95

14 10 7

OM KOHyYHHra acocaH TapMOK TOKJIAPWHHU aHUKJIAUMU3:

E.+E,)-
=1, =BT ED TV ) 65,805). L _504
R +R, 14
E +E -
13214:( s+ 4)+Ua/:70 8’95:6,1/1
10 10
EU _
j o ErU 2895
7 7

[ToreHuman KUMMaTIApUHA AaHUKIIANMHA3:
o, =0, +E;+I,R, =0+50-5,2-6=19,3B

0, =0, —E, +I,R,=0-40+6,1-6=-3378
o, =0, +E,=-337-50=-53378

Hemax: U,, =0, —¢,=193+5337=72,67B
Ouau (3) Tenrnamanard Ry — HMYKM HSKBUBAJICHT KApIIWJIMTUHU aHUKJIAWMU3.

Bynuar yuyn b,c,d moTeHUMaNIapHU ~ OWPJIAIITUPYBYU  KAPUILIUKIAPHU
“Yubypuaknan” “HOnmay3da”cxemara KenTUpHUIN (QopMysiacura acocaH 5SKBHBAJICHT

CXCMAaCHHHM YH3aMHU3: R,
a6 8 R,
— —{ 1% I ¢
R, ] v, &
Ri|| R, (" 1R6
RC
d
bynna:
R,R 24
R, === (Om)
Ry, +R,+R, 17
R,R 2
R, :$:_8(0M)
R, +R,+R, 17
R,R 42
R =—————=—(0m)
R, +R,+R, 17

RexapmiiukHu Rs Ounal Ba R; — KapIIWIMKHUA R, KapIIUIUK OuilaH KYymnu0 HKKUTA

rapajuiell yJIaHTaH CXEMaHUHT YMYMUI KApIIWJIUTUHU aHUKIaiMHA3:
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R, =R, = (R +R)(R, +R))

R-+R,+R, +R,

V3unran 2 — TapMoKra HucOaTaH, HSKBUBAJICHT CXEMacHMHU Ty3aMHU3 Xamja

aHUKJIaHTaH KukMatinapHu (3) TeHrnamara KyWum OwinaH [,  TapMOK TOKUHU
AHUKJIAMMU3:

+R, =595(0m)

U
[, =——te - 126 _ 665 (A)
R,+R, 595+5
|- = _: R 4
| I,
:
R
o R,
|
|
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1-3. MycTaKkuJ e4YuIll VYVH MACAIAIAP

Macaaa 1-1. Kerma — ket CXeMalla yJIaHTaH J3JICKTP TOK 3aHKUP IMapaMCTpJIapu:
E]:20 B, E2:12B, R]:5 OM, R2=6 OM, R3=9 Om
TEHI. TapMOK TOKHU Ba MMOTCHIOHUAJIIapH
aHI/IKJIaHI/I6, noreHuouauiap AuarpaMmacu
TY3HJICHH.

Kasob: 1,=0,4 A, p4=0, p;=2,4 B, p,=-14,4 B, p,=-18 B, 9p,=2 B

Macaaa 1-2. [apanemn cxemana OUPUKTUPWITAH TOK 3aHXKUPJIAPUHUHT a Ba O

; R, TYT'YH MNOTEeHUuauiapuaarn Kyuinanum U,=60 B
| —— . 0ynu0, KUpYyBUU TapMOK TOKU /=1,5 A Ba KapIIUIUK
+op_t ; R,=120 Om Ttenr. TapMOK TOKJIapH, R; KapIIUIUTH
Uy “—{ — Ba SKBUBAJICHT KapIIUIUTH XUCO001a0 TOMHUIICHH.
— R2

KaBod: R;=60 Om, R,x=40 Om, I;=1 A4, [,=0,5 4,

Macaaa 1-3. Apanam cxemMajga OMPUKTUPHWITaH 3JIEKTp TOK 3amwxkupu U=26 B

R KyWIaHUIITa yJIaHTaH 0ynuo, KApIIMIUK
:' napametrpiaapu: R;=8 Om, R;=14 Om, R;=4 Omnm,
] R R,=5,16 Om, Rs=7,5 Om, Rs=5 Om. 3aHKUpPHUHT
+o> | HKBUBAJICHT KAPUIWIWIKA XamjJa TapMOK TOKJIapu
R AHUKJIAHCHUH.
U & R
:5 KaBod: R,;=10,4 Om, I=2,5 4, [,=0,7 A, 1,=0,4
Te—— o . A, [3:1,4A, ]5:1 A, [6:1,5A,
[ 1
R(\
Macaaa 1-4. Onexrtp Tok 3amxkupu U=60 B xywianumra ynanragaa, P=300 Bm
KyBBaT capdnanaau. Kapmwiuk mnapamerpiapu
N R R,=15 Om, R;=5 Om teHr O6ynranga, R; KaplImINK
KUIMAaTH Ba TAPMOK TOKJIApH aHUKIAHCHUH.
U R, R,

KaBobd: R;=8,250m, 1,=3,75 A, L,=1,25 A, I=5 A,

®
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Macana 1-5. Kympuk cxemajga yinaHraH TOK 3aHXUPUHUHI  KapIIWIMK
napametrpaapu R;=10 Om, R,=20 Om,  R;=40 Owm,
R,/~=30 Om 6ynu6, U=210 B KywIaHWIITa yJIaHTaH.
U,s — IOTEHIIMAT KYWIAHUIIN aHUKJIAHCHUH.

¢« Kasoo: U,=20B

Macaga 1-6. Kapmunuknapu KyOpuK cxemaZa YJIaHraH TOK 3aHXUPUHUHT
napamerpiapu: R;=10 Om, R,=20 Omn,
R;=400m, R,=30 Om xyunauumu U=15,6 B.
Kanur ynmanran Ba y3wiraH XxoJjujiap Y4yH
SKBUBAJICHT KapIIWINK Ba KapIIWIUKIApJaH
OKHO YTyBYM TOKJIap KHAMATH aHUKJIAHCHH.

A 4

KaBo0: a) R,.,.=8 Om, I=1,95 A, 1,=1,=0,65 4,
[3214:1,3 A,
6) Ry=7,8 Om, I=2 A4,
;=05 4, ,=0,8 4,

[3:1,5 A, [4:1,2 A,

Macana 1-7. Apamam cxemazaa yJlaHraH dJIEKTp TOK 3aH)XKHPHU TapaMmeTpiiapu:
R;=50 Om, R,=80 Om, R;=20 Om, R,=30 Omn,
Rs=60 Om 06ynub, TYPTUHUYM TapMOKIAaH OKHUO
yryBun TOK I[,=0,2 A Ta TeHr. TapMoK TOKIapH,
3aHXKUP YMYMHH KywWwIaHUIIH Ba capd Oymagurax
AJIEKTP TOK KyBBaTH aHUKJIAHCHUH.

KaBoo: U=34,5 B, P=15,5 Bm

Macaaa 1-8. 1-7 macanana Oepwiiran cxema napaMmeTpiiapu Kuiimatiapu Oyiinda
U=50 B xyunaHuumra yiaHrad. I, TapMOK TOKU aHUKJIaHUO, capd OynaauraH KyBBaT
AHUKJIAHCHUH.

Kapo6: P=32,5 Bm, 1,=290 mA

Macajga 1-9. BepI/IJII‘aH QJICKTPp TOK CXCMAHUHI' KApIIWIHUK IIapaMCETpJIapu:
R]:4 OM, R2:6 OM, R3:3 OM, R4:20 OM,

i Rs=8,5 Om ».10.k E=24 B. KoHTypau TOK yCyju Ba
E R, Ry AKBUBAJICHT TE€HEPATOp YCYJIMra acocaH OCeHIMHYU
TapMOKJIaH OKUO YTyBUHM /5 TOK aHUKJIAaHCHUH.
s Kapob: I;=2 4
R1 R, aBo00: /5=
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Macana 1-10. bepwiran s7aeKTp TOK 3aHXKMPUHHMHI KapIIWIMK IapaMeTpiiapu
R;=R;=Rs=3 Om, R,=R,=Rs=1 Om, 5.10.Xx Japu
E,=E,=FE;=48 B. KouTypaum TOK yCyliun Ba
TYT'YHJIapapo KyWIAHMIIIAp YCYJIUTa acOCaH TapMOK
TOKJIAPU aHUKJIAHCHUH.

7KaBoo: ]4:8 A, ]]:5,33 A, ]2:8 A, ]3:13,33 A, ]5=0,
R, 1,=13,33 4,

R
)

Macaaa 1-11. bepunran a1eKTp TOK cXeMaHUHT napamerpiuapu: E;=40 B, E,=5 B,
. E;=30 B, R;=5 Om, R,=1 Om, R;=3 Om. Uxkura
’ TYT'YH Opacujia NOoTeHIHaUIap KyWIaHHII yCYJIu Ba
ycTMa — YCTJIMK YCYJIHMra acocaH TapMOK TOKJIapu
E E, E,  AHUKJIAHCHH.

2KaBoo: []:5A, ]2:10 A, ]3:5A
Rl RZ R3

¢

Macana 1-12. bepuiran cxema napamerpiapu: R;=10 Om, R,;=20 Om, R;=4 Om.
a.10.k E;=20B, E,=100 B, E;=80 B, 6ynranga TyryHjapapo KywWwIaHHUIILIAp YCYJIUTa
acoCaH TapMOK TOKJIapY aHUKJIAHCHH.

Kapob: /,=-3,44, ,=2,3 4, [;=6,5 A,1,=-5,4 4
Iy

E

Iy

Macaga 1-13. bepwiran 3JIeKTp TOK 3aHXUpU napamerpiapu: R;=R,=R;=10 Owm,
R.=25 Om, R,=50 Om, Rc=50 Om, 6Yynu0,
E;=E,=120 B y3rapMac TOK MaHOara yJaHras.
Kamur “K” ynaHran xojaT y4YyH TapMOK
TOKJIapU aHUKJTAHCHH.

KaBoo: 1,=2,4 A, 1,=-2,85 A, [-=1,65 A
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Macajaa 1-14. 1-13 macanaga 6epwiran cxema maptu Oyiiuva [,=2 A, 1,=-3 A,
Ic=2 A (Toxnap HyHanmumum cTpeikajga Kypcarumura moc) Oynranga E; Ba E, man6a
KyWIaHUIIIapU aHUKJIaHCHH.

KaBob: £,=100 B, E;=-150 B

Macaaa 1-15. Apanam cxeMaza yJlIaHraH TOK 3aHXUPHU KapUIMIUK MapaMeTpiiapu:
R>=20 Om, R;=30 Om 0ymu6, U=625 B
KyWwIaHUIITa YylaHrad. Bartmerp kypcatumu
P=32,25 KBm Oynran xomnarna R;— KapHiuiuk,
TapMOK TokJapi I, I3 Ba Ry, R3— Kapmmnukiiapaa
capd Oynanuran KyBBaT aHUKJIAHCHH.

KaBoo: [LL=3A4, =24, R;=113 Om, P,=180 Bm, P;=2 Bm

Macaga 1-16. bepunran siekTp TOK 3aHXUPUHHUHI mapamerpiapu: R;=6 Owm,

R>=2 Om, R;=2 Om, R;=6 Om, Rs=2 Owm,

Rs=6 Om n.10.x E;=80B, E;=6 B, E;=120 B

I, O0ynu6, OupuHYMU TapMOK TOKH [;=8 A TeHT.

R Om Ba Kupxrod xoHyHmapura acocas
TapMOK TOKJIAPY aHUKJIAHCHH.

KaBoo:, 12:8 A, 13:21 A, [4:13 A, [5:16A ]5

Macaaa 1-17. Onextp ucurrudy U=22(0 B KywiaHuilra MyJpKajlaHraH Oynuo0,
P=600 Bm snextp Tok KyBBaTMHU capdrnaiiau. Arap my anektp ucurrudy U=110 B

Ky4WwIaHUIITa yJIaHTaHa KaH4a KyBBaT capdiaiau.
Kaoo: P=150 Bm

MacaJga 1-18. Dnektp Tok KyBBatH P=4(0 Bm 6ynran 10 namnouka xap KyHu 6
coat €¢Haau. 30 KyH naBomuaa capd OynaauraH 3JIEKTP TOK SHEPTHUICH aHUKJIaHUO, 1
kBT/coar sHeprus, kaH4a capd xapaxxat OViaumm xuco61a0 TOMUICHH.

KaBoo: W=72 kBm/coam, capg xapasxcam nyau: 2520 cym .
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N —

© NNk

9

10.
1.

12.

13.
14.

15.
16.
17.
18.

19.
20.

21.
22.
23.
24.

25.
26.
217.
28.

29.
30.

1-4. CuHOB caBOLIAPU:

DnexkTpoTexXHuKa paHu HUMaHU yprataau?
V36eKHCTOH SHEpPreTHKACHHUHI PHBOXIAHUIIM TAPUXUIA HHUMANAPHH
oumnacus?
DONeKTpoTeXHUKa (aHUHUHT PHUBOXJIAHUIIMIA XHMCCa KylraH Oyrok
OJIUMJIApHU Ouacu3Mu?
DNeKTp TOK 3aHXUPH Kalcu KucMiiapaad ubopat?
V3rapmac Tok ManGanapuHyu GuaacuzMu?
D.I0K Ba TOK MaHOanapu HuMa?
DNEeKTp 3aHKUPH ACOCUH AIEMEHTIIApU XaKua MabIyMOT OEpHHT.
TapMoksiaHTaH SJ€KTp TOK 3aHXHUPJIAPUHU 4YU3HO; TapMOK TYT'yH, KOHTYP
HHMa SKaHJIUTUHU U30X71a0 OCpUHT.
DNeKTp MailIOH Ky4IaHTaHJIUTH HUMA?
DNeKTp CUFUMHMHM U30XJ1a0 OEpUHT Ba YITYOB OUpIHUryd HUMA?
OneKTp MallIOHMHUHT KyY YM3UKJIapH SKBUIIOTEHIMAN CHUpTiIapra HUcOaTaH
KaHJai iyHairan?
Curumu C=0,1 mMx® Oyran xaBOJIM KOHJEHCATOp KOIUIaMallapu Opacuaaru
macodpa 0,5 MM ra TeHr Oyica, KOIIaMaJIapHUHT 03acu S KaH4a OYIuIIH
Kepak?
Kyunanum U=1 B, curumu C=0,1 Mx® Oynran koHAeHcATOpAa KaHYa
MUKJIOp/Ia SHEPTUsl TYIiaHaau?
HyxkraBuii 3apsijyianran 3appadallapHUHT y3apo TabCHp Kyud KalCu KOHYHTa
acocaH aHUKJIaHaau?
[ToTenuuannap Gapku, Ky4JaHUII HUIMA Ba YI4YOB OUpAUTA HUMA?
3aHKUPHUHT OMp KUCMU Ba OYTYH 3aHXKUpP Y4yH OM KOHYHUHHU E3UHT.
Onextp 3anxupiapu yuyH Kupxrod konyHnapunu udoaanad GepuHr.
DnexkTp TOK KyBBaTH, (aKTUB KyBBaT) KaHiad wudojaraHaau Ba HUMaaa
ynuanaau?
Onexktp YmuoB acOoOmapu: amMmepMeTp. BOJBTMETP Ba BATTMETpJap 3JIEKTP
cxeMmacura KaHjaau ynanaan?
OnexTp MaHOaM TalIKK XapaKTEPUCTUKACHUHM YM3HMHT Ba M30X OepuHr. Kucka
TYTalllyB Ba CaJT XOJAT JeraH/ia HUMa TylIyHacus3?
Mypakkab 3aHXUpJIapHU XEcoOall ycyapura u30x OepuHr.
[loTennuan quarpaMma HUMa Ba KaHJal Kypuiaan?
KyBBaTiiap 6ajiancu TEHTJIaMacUHU €3UHT.
Kaiicu xomatma 5SKBUBAJIEHT TeHepaTop YCyIuJaH QoiianaHum Kyjal
XpcoOJlaHa/Ii Ba KaHJ1al amasra ouMpuiaamn?
AKTHB Ba acCUB 2-KyTOJUK 3aHXXHUP HUMA?
DJeKTp Ba MarHUT Mai10H sHeprusicu uoJacuHu E3UHT.
0.10.K. man6agaHn >KBUBaJIEHT TOK MaHOara y3rapTUpuIl KOuaacu KaHaam?
HkxuTta moTeHuuangan ubopar OYiAraH cxema ydyyH TYTYHJapapo ycyJjura
acocaH TeHIJama TYy3MHT.
VYcTMa — yCTIIHMK yCYJIMHU U30XJ1a0 OEpUHT.
Onny3wanan yuOypyakra VYTHII Ba aKCHMHYa XOJaT  aJIMAallTHPHUII
bopmynacuHM E3UHT.
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31.

32.
33.
34.

2-KYT6JII/I JIMHUAAaH HCTCMOJIYUI'da MAKCHMAJI KyBBAT VY34aTHUII [MApTHHH

TYUIYHTUPUHT Ba TEHIJIAMaCUHU €3UHT.

AKTHUB KapIIwiIvK €K1 YTKa3yBUYAHIIMK KaHal ndoaanananu?
MaHOaHUHT WUKU KapUIWIUTH JeTaH a HUMa TyIIIyHaMU3.

DNeKTp TOK 3Heprsicu OakapraH Wil TEHIrIamacu Kanjai ndonananamu?
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2 — Bo0. CuHyconaaJ1 V3irapyB4aH TOK 3aHKHPJIAPH.

2-1. Acocui HA3aApUH TYHIVHYAJIAP.

Cunycounan naBpuil Yy3rapyByaH TOK OHUM KuUHMath  KyWuaaru QyHKUOus

KypuHHUIaa nudoaanaHau.

i=1,sin(wt+ ¢;); 2-1)

I — CUHYCOMJ y3rapyBuaH TOKHUHI OHUU KUKWMaTH
[,,—amiutyga €Ku MakcHUMasl KUimar

@, — 6ouutanruy ¢asa — (rpan)

o - Oypuak yactorta — (paj/cex)

f— wuacrora — (I'r)

T — naBp — (cex)
Cunycoupan y3rapyBuaH TOKHHHT 3((HEKTUB EKH TAbCUP ITYBYU KUHMATH:

/1T, I,
1= ?'! zzdtzf (2-2)

Cunycoungan y3rapyB4aH TOKHUHT SIpUM J1aBpJary ypradya KHAMaTH:

N

g 2
w= g Jidt =2, 2-3)

Cunycounan y3rapyByaH TOKHUHT popMa Ba aMIUTUTY1a KO3 PUIMeHTIapu:

I I,
Rq°_lcp; K,= 7 (2-4)
Cunycounan y3rapyBuaH TOK 3aHXHPUA YyuyH OM KOHYHH:

1=5 = Uy (4; 2-5)
zZ
¢ku: Oypuak kodphulreHTIapH:

R g . x b

Cos p=—==; sinp="=-;

z )y yoy

x b x b

tg p="—=—; =arcctg —=— 2-6
g%~ ¢ i (2-0)

Tya KapIuiuk:

Z =R’ +x* (Om); 2-7)

Kerma — ket YJIaHTaH R - AdKTHB, L- HUHAYKTHUB, C — curum KapHInJIHuKIIap

Oynranna, peakTHB KapIIUIHK:
X=X -X (2-8)
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o 1
DNeKTp 3aHXUPH HHAYKTUB XapakTepra ara 6ynraaga: WL > —; X;> 0; ¢>0
oc

o 1
CuruMm xXapaktepra sra oynca: wl< —; ¢<0; x.<0.
wc

Tyna yTKa3yBYaHIUK: y=4g’ +b’ [OL = cumenc]; 2-9)
M

(V]

OKBUBAJICHT NIapaMeTpJiap

XIIAIIJIMK TCHIJ1aMaaapu:
1
5

R X
z zZ z
b 1
R=E, x=2; z=—; 2-11)
Yy Yy
I/ICTeMOJI‘II/IJIapI/I KETMa — KCT y.IIaHFaH TOK SaH)KI/IpJIapI/II[a OKBUBAJICHT KapI_HI/IJII/IK:
R=2R; x=Xx, 2-12)
k=1 k=1
HapaJIJIeJI YJIaHT'aH XOJIaa:
g=2.8,; b= b, 2-13)
x=1 k=1

Tok Ba KYWIAQHUIUJIAPDHHUHI dKTUB Bd PCAKTHUB TAIIKWJI 9TYBUWJIAPU:

U,=IR=Ucos ¢, [,=Ug=Ucos ¢,
U,=IX =Usin ¢, [,=Ub=Usmn ¢, (2-14)

U=,Ua’+Up’ ; I=\Ia’+1p° ;

1. CI/IHVCOI/II[aJI y3rapyB4aH TOKHUHI KYBBAT I/Id)OIIaJIaDI/II

Cunycounan y3rapyByaH TOKHUHT OHUM KuiiMatu ¢ =0 Oynranna:

P = ui [cosp -cos(2mt- )] (2-15)
AKTHUB KyBBar:
P=Ulcos ¢ =FR=Ug=UI,= U, [Bm,xBm] (2 - 16)
PeakTuB KyBBar:
Q = Ulsin ¢ = x = U’b = U1, = U,I [Bap,xBap] (2-17)
Tya KyBBar:
S =.P*+0*=Ul = Iz = U [Ba,xBd] (2 - 18)

2. Cunycouaal V3rapyByaH TOK, KVWIAHHII Ba 1.1¥0.K. rpaduk udonacu:
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l'A o
i Leu
--------------------- R e ;
I A e N . u
0 L, . ilﬁpi Wl
_____________ Z_ ilyp g
f
T _ p>0 »=<0
Ananutuk udogacu:
e=E,sin(ot+¢,); u=U,sin(ot+ ¢, ); i=Lsin(ot+ ¢, —¢,) (2-19)
daza dapku: =00, (2 -20)

3. Cunycouaan y3rapyBuaH TOKHHHT BEKTOp Uogacu €Ku BEKTOP AUarpaMMacHHU
TY3HUIIJIa KyWuaaruiapra yTHO0p OepuIl 3apyp:

a) AKTUB — KapIIWIMKIAa TOK Ba KYWIAHUII BEKTOpJapu ycTMa — YCT TYyIIaau
(p=0).

0) Muayxtusnukaa kyunanum BekTopu U, Tok BexTopu 1 ra mucbaran 90 ° dapk
KUIMoO, oyiuHTa Ketaau (¢ >0).

¢) CuruM Kapmunukaa kywianum U, I tokra auc6aran 90 ° opkana xonagu (¢ <0).

1) OnekTpOMarHuT UHAYKIUSA (Y3 MHAYKIMUSA, Y3apOUHIYKIUSA) KOHYHHTa acocaH
WHIYKTUBIUKIA, Y3rapyBu4aH TOK XOCHJI KWJIYBYH OJJICKTP IOPUTYBYH Kyd4
BekTopu E, MmaruuT okuM BexkTopu ® ékm W HucOaran 90 ° papk Kunub, opxaga
Komamu (¢, =-90°).

e) Unaykrupnuk kyunanum Uy BeKTOpUra HUCOaTaH 3.10.K. BekTopu E, -180° dapk
KWInO, TEHT Ba Kapama - Kapuiy WyHaiauiaa udogaiaHaau.

k) Kapmunukinap yuaOypuak Bektop udogacunan R Ba Z xamaa g Bay opacujaru
Oypuak ¢.-ra TEHT.

2-2. MacaJjia e4uiil.

Macaaa 2 — 1.V3rapysuan maraut okumu @=0,01sin314t (66) 6ynub, uynrammap
coom W = 50 Oynranma ranTak ailllaHMa XapakaTJaHWIIM HaTUXKAcuAa XOCHII
OynmamuraH 3.10.K.HU aHUKJIaHT.

Eunin:
FanTakHuHI Wamrad MarHuT OKUMH: y = w¢ = 0,5sin314¢ =y, sint
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S'fspIHnyKumI KOHYHHTa aCOCaH: e= —CZ—V; =wy, cosot =E sm(wt—90")
éKu: E, =y, =157(B)

o E
9.10.K. 9p(PEKTUB KUAMATH: E= \/% =90(B)

BexTop udonacu Ba rpaduruHu yn3zaMus.

A v,e

\9]
v

Macana 2 — 2. VYpammap corn W =20, rosacu S = 100 (cm”) 6yiran xanka,
MarHuT UHIYKIusicu B=2 (B6/mM) TeHT Oyiaran MarauT Maition nuuga n=6000 (aiin/MuH)
TE3JIMK OWJIaH ailJlaHTaHJa, XaJlKajga XOCus OYIaaurad MarHuT OKUMHU, OHUN KUHWMaTH,
7.10.K. aMIUIUTYJacH, JIaBpH Ba 4YacTOTacH aHUKJIAHUO BEeKTOp Hdogacu Ba BaKITa
HUcOaTaH y3rapyBuyaH JuarpaMMacH TY3WJICHH.

Euunu:
XanKaHUHI OOIUIAHTMY XOJNATHHU o« =0 OJICaK, a =t OYynu0 Xajnka alIaHuIIN
HaTIOKacuaa KecuO YTyBYM MarHUT OKUMHHUHT OHUH KUHMAaTH:
@ =BScosa=®, coswt

Xankaaa Xocui OYnaaurad uialrad MarHuT OKUM OHUM KUWMATH:

y =W =W, coswt =y, cosat =20-2-100-10 cos 628t = 0,4sin (628¢ +90° )
bynna:

60 60

CceK

=2 _2:3146000 628(L] - Gypuak 4acTora

Xankaaa Xocuia Oyiaaurad 3.10.K. OHUM KUMMaTu:
d . . .
e= —% = —%(l//m cosa)t) =oy , sinwt =E sinot=251,2sn 628¢

Xanka T naBpna Oup mapotaba ainanagu: T =27
2
ByHnan: T =22 20,01(cex)

=L=100(n;)

V3rapyBuaH TOK 4aCTOTACH: f= !
by ' T 0,01

BekTop udonacu unzamus;
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Macana 2 - 3. Ypamnap coHu y OynaraH aijgaHMa XapakaTJIaHyBYM FalITakia

WHAYKIUSUIAHTaH 3.10.K. TYFpu Oypuakiau umnyibcaud ¢opmara sra OYyimO, 3.10.K.
amrmutyaacu: E, = 10 (B) Ba f = 50 (I'y) TeHr. 3. 10. K. E ypraua Ba s3pdekTun
KUAMaTIIapy, aMIUTUTy1a Ba popMa KOd(OUIIMEHTH XaM/la MarHUT OKAMH KUHMaTIIapu
AHUKJIAHCHUH.

A v,e
e
|| & v
\ NN
Vo N , /// N l.
A N\ P v
i \\\ /
2
T
Eunni:
T
o o 27 2T
D.10.K. ypraua KuiimMatu: K, == j edt =—E,5=E,= 10(B)
0

T
DddekTuB Kuitmar, E= % J' e’dt =1/%Em2T =E, =10(B)
0
E

E
Awmmuiutyna Ba popma korbdunmentnapu: K, = L;” =1,K, = = 1

yp

V3 MHAYKIUS KOHYHHIa aCOCOH: W =- J. edt

Kentupwiran QyHKIusga y TyFpu Oypyakin y4dOypyak IIaKJIHW[a Y3rapyBYaH
o6ymu6, T = 0,02 cex = 20 M CeK TeHT, EKHU:
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byunan Ay =E At Xxamaa Ay =2y, At :g OYNTaHJIUTU YYyH FajdTakJard MarHuT
o 1 1 T 1 2
OKHM y KHHMaTH: v, =—Ay =_E,—=—10- 0’;) = 0,05 66 = 50 (MB6)

Macana 2-4. Cunycoupan y3rapyBuaH Tok kyunanumu U=120sinl000t 6ynran
reHeparopra MHAYKTUB KApUIWIKMK yJIaHTaH 0ynu0, CHHyCOH1all TOK OKMO YTaau:
i =8sin(1000¢ —53°).
V3rapyBuaH Ky4IaHHII 4acTOTACH 2 MapTara KaMalraHaa: MHAYKTHB FalTaKHUHT
aKTUB KapIIWIUTH, HHAYKTUBIUTH, TOK KHAMAaTH Ba (ha3za Oypuyaru aHUKJIAaHCHH.

Eunni:
MacananuHr mwapti OViinya yMmyMui KapIivivK:

U °
Z= I—’” =15(0m) 6ymu6, haza 6ypuarn @ =@, — @, =53
Kapummnuknap yaOypuak udoacura acoca:
R=Zcosp=15c0s53 =9(Om)
X =Zsing=15sin53" =12(0m)
_x 12

NHayKTUBINK: L="L=—""=0,0122n=12(uln)
o 1000

Ky‘{HaHI/IHI qaCTOTAaC UKKHU MapTara KaMaﬁTHpHHFaH X0Jiaa, MTHAYKTUB KapUINJIHK

XaM UMKKH MapTara KaMasiJiu: x; =6om
, x; 6 oy
da3a dapku sca: Q' = arctg? =5 33°40
y X
Tyna KapIIHIUK: Z'=—L_=10,8(0m)
sin ¢
U, 120
ToK aMILIUTYIacH: [ =—"=—""=11,09(4)
z 10,8
TOKHUHT OHUM KUMMaTu: i =11,09sin(5007 —33 40")

Macaga 2-5. VY3rapyBuaH TOK KyulaHUIIH U = 283sin¢ OYiraH reHepaTopra, akTuB

Kapiwaura R = 10(0Om) peocrtar ynanran, PeoctaTaan

O OKUO YTyBUM TOKHUHT 3((PEeKTuB, OHMM KUIIMATH Ba

U D R =100(0m) }:/pTaqa KyBBaT KUWMAaTH aHUKJIAHHO, BakT OVinua
y3rapyByaH AuarpaMMacy YM3UJICHH.

Euumn:
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o 2
TOKHUHT aMIUTUTY/Ia KUAMaTH [, = lié” = %3 =28,3(4);
I
OddexTnB KHUAMATH: I=—"=20(4
b =204
Ouuii KuiiMaTH 3ca: i=1,sin ot =283sin314¢

y y 1
AKTHB KyBBaTHUHI ypTaua KHMMaTu: P,= T I Pdt =UI =I’R =4000BT = 4(1<Bm)
0

KyBBaTHUHT OHMI KuiiMath: P =ui = Ul + U sin (20t —90)=[4 + 4sin (20t —90)|xBm

DJIEKTP PHEPTUACUHUHT OHUI KUHMATH:
W= Pdt=Ult ~ Y in 20t = 4000 - 2220
20 2-314
Jxoyn-JleHl] KOHyHHMIra acocaH akTUB KapHIWIMKAa (peoctaTna) Y3rapyByaH
AIEKTP TOK SHEPTUSICH UCCUKIIMK YHEPTUsicH axkupanud capd O6ynaau.
AKTHB KyBBaT BaKkT Oyiinya y3rapyBrad AuarpaMMacy Yu3Majia KeJITUPUIITaH.
bynna Tok Ba KyunaHum opacuaaru Oypuyak ¢ =0 0ynu0, [, Ba U, BekTop

udoaanapu ycrMa - ycT TyIIa/Iu.

sin wt = (4000 — 6,37 sin 2t ) orc)

Upl

Macana 2-6. Munyxrusiauru L = 0,27 (I'n), aktus Kapimuaurd R = 49 (Ou) 6ynran
PEaKTUB FajiTak, CHHYyCOMAal y3rapyByaH Tok uactoracu f = 50 (Iy), U =220(B)
KyWIaHUIITa yJIaHTaH.

TokauHr 3@ dekTuB KuiiMatu /, TOK Ba Ky4JIaHUII Opacujaru Oypyak ¢ aHUKIaHUO
BEKTOp Up0oaaCH TY3UJICUH.

Eunni:

U 220 220
OM KOHyHHra acocaH: [ =— - =2,24(4)

2 JR+(Lf 49+ (314.027)
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Bynna: o =2nf =314-2-50 = 314(pao / cex)

x 100 .
Bbypuak ¢a3zacu: g =arcig = 20 - 2=60
¢xku ¢aza papku p=¢,-@, =0-60" =-60°
TokHUHT OHUI KMIIMATH: i =21 =3,16sin (a)t - 60° )(A)
Kyunanuin onuit kuiimatu: u=220sin wt(B)
ByHnaH: U, =+2U =1,41-220=310(B)

MacmTab TaHnad, TOK Ba KyWIaHUIUIap BEKTOp HMQOJAacCHMHM Ba BakT Oyiinya
y3rapyB4aH AMarpaMMacHUHU Ty3aMu3.
bynpna R Ba x; kapummnuknapaaru kywianun: Ug=1IR =224 -49 = 115(B);
UL =1 X1 =2,24 -100 = 224(B);

UANi

Vi3 2w ot

~
3

Y

A
Y

Macana 2-7. Curumu C=41,6(mkg)) OYynran KoHAEHCATOP u:120sin(314t+%)

X I Kyd4IaHura yinanran. CUFMM, TOKH i, 3apsaau O,
l KyBBaTH P, Ba JJIEKTp MalmoH dHepruscu Wa

~U q T C AHUKJIaHCHH.

[ ¢

Eunn:
o 1
CuFuM KapuIMIMTHHA aHUKTaiMU3: X, =—=76,6(0m)
wc
(V) U m
TOKHUHT aMIUIUTY/1a KHAMATH: I, = = 1,57(4)
xc
T mw 3
Tok Ba kyunanuu opacuaaru ¢asza hapku: 9=y Q= =
TOKHMHT OHWIA KHAMATH: i=1,57sin(314¢ + %ﬂ')(/l)

CI/IFI/IMIIaFI/I 3aAPAOTHUHT OHUM KHﬁMaTH:
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0 =CU =416-10"°-120sin(314¢ +%) = 5sin(314¢ +%)(Mqu)

KyBBaTHHMHI OHUI KUHMATH:
P=U,I [cosp—cosot +2¢, —¢)|=—-UI cos 2wt

bynna Q=- dd

S By :% OYNTaHIUTU YUYH:

pe 120-1,57

cos 2wt =93,2 cos 2wt (Bm)

Curumpaa xocun OYinaauran 3JIeKTp MailJIoH SHEPTUsICH:

2
_ U :%-41,6-10‘6 11207 sin>(314¢ +%) = 0,15(1 +sin 628¢)( Joc)

w.

9

Macana 2-8. [Ilapauen cxemada yjJaHraH TOK 3aHKUPUHHUHI Ky4YIaHUIIU

7 U=150(B), I=5(4), Iz=3(A) Ba uactotacu f=50(I'y)

. b tenr. Curum mnapamerpu C, xamja 3amwxupaa capd
I, ¢ OynmamuraH Tyyia KyBBaT aHUKJIAHCHH.

~U R Ul=—=C

Euunn:
[Tudarop Teopemacura acocaH Tokjaap yuoypuak BekTop udomacumas:

12 =1" -1 =~25-9=4(4)

IC IC

CuruMaaru KydiaHuII: U.=-5=-%(B)
X. @c
Byunan curum napamerpu:  C= fe .4 _ 85(mxeh)
' U.w 150-314

DneKTp 3aHXKUPHUHT TYna KyBBatu: S = Ul = 1505 = 750 (BA)

AKTHUB KapIIWJINK KyBBaTHU: P=Ulz =150 3 =450 (Bm)

CHFUM KapIIHIHK PEaKTHB KyBBATH: Q. =S’ — P? =+/750° —450° =600 (Bap)

Macaaa 2-9. Varapysuan Tok yactotacu f = 500 (Iy) Gyiaran TOK 3amKHpHUIA
uHAYKTUBIUTU L=5(MIH), Toxu [ = 10(4) 6ynmub, P = 1(KBT) KyBBaT capdiaHaiu.
Ymymuit kywianuin U Ba KyBBaT KOO(QPUIMEHTH cos¢ aHUKJIAHCHH.

Euunn:

P 1000

AKTHB KyBBaT TeHrnamacugan: P =IR; R= T 0 100(Om)

Fanrak tyna kapmwnuru: — Z, =/ R* +(oL) = \/1002 +(6.28-500-5-10°F =18.6(0n)

Kyunanumi: U=1Z,=10186 =186 (B)
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P 1000 1000
BBAaT KOX(PMHUIITUCHTH: CosSQp =—= = =0,54
Ky bpun ¢ S IU 186-10

Macaaa 2-10. Kywianum U = 283sin 500 Oynran reHeparopra, napameTpiapu
L=0,016 I'n, R=6 Om OYNraH WHIYKTUB FaJITaK yJIaHTaH OYIMO, Iy FaldTakJaH OKHUO
YyTyBUM TOKHMHI OHMM KMMMaTH (i;) aKTHWB, peakTusB Kywianunuiapu (U, U,), Tyna
KyBBart () aHUKIaHUO, KywIaHuIIap y40ypuak BeKTOp U(o1acu YU3UIICHH.

Eunni:
WHIYKTUB KapIIWIUK: X, =L =500-0,016 =8(Om)
Q= arctgi = arctg§ =53°
daza dapku: R 6
@ =¢y —¢@ =-53
Tyna KapIHIKK: Z =R +x* =+/6> +8° =10(0n)
2
Toxk ammuTyacu: I, = Y = %3 = 28,3(A)
zZ
Ouwuii KMAMaTH: i =283sin(500¢ —53°)(A4)
AKTHB Ba peakuB KywiaHuuuiap:U,, =U, cosp =170(B), U,, =U,, sinp = 226(B)
u I
TVma xyBBar: S=Ul=—2.—" =4006a = 4xBm
yna Ky 5 (xBm)
AKTUB KyBBaT: P=Scosp=4-0,6=2,4(xBm)
PeakTuB KyBBar: Q=Ssinp=4-0,8=3,2(kBap)

BexTop ndongacunu Ty3amus.

AxTuB Kapmwimukaarda kKywianum Bektopu (U,), TOK BeKTopHu OWJiaH ycTMa- YCT
TylIaau uy cababnu ¢, =—53°.

Up - Kyunanuu 5ca TOK BekTopura HucOaran 90° dapk kumb ¢, =37° TeHr.

Suu: U, =170sin(500¢ —53°)s, U, = 226sin(500¢ +37°)s

Macana 2-11. bBepwiran siekTp TOK 3aH)XUpHTa YJaHTaH JJIEKTp acOoOnapu:
amriepmerp Toku [=20 A, BonpT™Merpaaru kyunanumr U=100 B Ba BarTMeTp KyBBatu
P=1200 BT TeHr. DIeKTp 3aHKUP UHAYKTHB (¢ > 0)Xapakrepra sra Gyiirad Xojar y4yH
YXIanuiMK SKBUBAJICHT CXeMacHu Ty3Win0, KapUIWIMKIApU MapaMeTpiiapyu aHUKIAHCUH
Xxamia yuOypuak BEKTOp udoianapu Ty3UJICHH.
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Euunn:

Tyia KapIuiuk:

AKTUB KapIINIUK: = £2 = 12020 =3(0m)
1 20
WHIyKTHB KapIIHIHK: x, =Vz* = R* = 4(Om)
AKTHB KapUIMIUK KyIaHHII: U, =U,=1IR=60(B)
NHAyKTUBIMK peakTuB Kywianumu: U, =U, =1Ix, = 80(B)
AKTHUB yTKa3yBUYaHJIUK: g= 52 = 0,12[L]
z Om
2
NHAyKTUB yTKa3yBUYAHIIUK: b, = L 0,16(L]
z Om
VI 1 1
Tya yTKka3yBYaHIINK: y=—=4g’+b,’ = 0,2(0—]
z M

DnekTp Y14oB acbobIapu KypcaTraH Kuimatiaapu Oyiinua:

P 1 1 1 1
=—=0,12| — |; == =02——; b=vyy*-g>=0l6——
70U ( ] Y (om)” V78 (Om)

5 Om U
AHMKJIaHTaH KMIIMAaTJIap aCOCUJa SKBUBAJIECHT YXIIAIIJIMK CXEMACUHU Ty3aMMU3.

_ U - ImT T T T T m
< > 1 b |
R _ YN
R X A U VA B
Ll 31 CT T
I > > I | Ia |
U, U, | — |
] L S |
byHnaH akTUB KapIIWIUKAArU TOK: Ir=l,=Ug=12(4)
NHayKkTUBINKIa peaKTUB TOK: I;=1p=Ub;,=16 (4)

Kapummnuknap yTkazyBuaHIMKIAp, TOK Ba KyWIAHWIUIAP SKBUBAICHT (YXIIAIUINK)
BeKTOp udoaacu Kyiuaaru KypuHuia 6ynaiu.
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Macana 2 - 12. HWuaykrusaurd L=0,18(7%) akKTHB Kapuimiurd R =30(Om) TeHT
OYyJran MHIYKTHB FanTak, CAFUMU C = 40(ux¢) OYIraH KOHIEHCATOp OWIIaH KETMa-KeT
cxemazna OupuKkTUpUINO, U =250sin500/(B) ManOa KyunaHumura ynanrad. Tox (1),
¢daza Oypuarn (¢), UHIYKTHBIMK Ba CHUFUM KYWIAaHUIUIAPH aHUKJIAHUO BEKTOP

I/I(l)OIIaCI/I TY3WJICHH.

Eunin:
Peaktup kapmminkiap udogacura acocaH:
x, = wL =500-0,18 = 90(Om)

xc:L: 10 =50(0Om)
wc  500-40

X=X, —x,= 40(0M)

Tyna Kapumink z=+R*+x* =50(0m)
Tok aMILIUTyIacH : _Un 250 5(4)

"z 50
Tok Ba kyunanui opacuaaru ¢asa hapku:

Q= arctg% = arctgl,33=53°%'

CuruMaaru KydiaHuII: v, =x1,=550=250 B

NunykrtuBnukaaru kyunanum: U, =x,I, =90-5=450 B
AKTHUB KapIIWINK Ky4JIaHUIIL: U, =RI[, =30-5=150 B

Tantak ymymuit Kywnanum sca: U, =+U,,° +U,,> =470 B
Xuco6aab TommiuraH KuiimMatiaap Oyiimua macmta® [mm,]  TaHiaHuG BEKTOp
AMarpaMMacHHU Ty3aMu3.

U U

cm

ULm U m

< \C
< >

Macana 2-13. YwusMaza KeITUPWITaH CXeMara YyJaHraH OJJIEKTPOJAMHAMUK
acOoOyapHuHr Kypcatumu: U =1208,1=104,1, =64 0Yynmub, dactotacu f =I1xly

Oynranja; TOK /, akTUB KaplIWIUK R, Ba MHAYKTUBIUK L aHUKJIAHCHH.
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Euyunn:

S'fsrapquaH TOK Oypyak 4acTOTacH: o =2 =628 (%)
WHIYKTUB KapIIWIUK: x, = 12 _120_ 20(Om)

>
VHIYyKTUBIIK: L= % =3,18(mlH)
AKTHB KapIIWIKKIAH OKMO YTYBYH TOK: I, =I* -1, =8(4)
Kapuuiuru oca: R= 12 =15(0m)

|

Macana 2-14. Cxemara ynaHraH aMIIEpMETpPJIapHUHI KypcaTuill: [ =254,

I,=1354, I, =15(4) Ba R, =20 Om, f =50 (I'y) TeHr OYAraH XojaT YYyH 3aHKUP
napamerpiapu Ba capd OVmaauran aktuB KyBBaT (P) xamma KyBBat Kod(uieHTH
(cos¢p) XMCc001a0 TOIMUIICHH.

~U  ||R, []R
G
X TI] 1,
Eunin:

[Tapannen ynanrad xonataa yMmyMmu kywianum: U =1,R,=20-15= 300(B)

VMyMuii TOK sca: [=417+1

bynnan: 1,=1,+1Icosp, [,=1sing
Exu: I’ = (112 + 1, cos g, )2 =1 sin> @, =17 +1," + 21,1, cosy,
I*-1° -1
bupunun TapmMok 6ypyaru: cosQ, = # =0,538
172
o U 300

Tyna KapImimmK: z,=—=——=222(0m)

I, 135
AKTUB KapIINIHK: R =z cosp, =11,9(0m)
CHruM KaplIWJIUry: x, =~z — R’ =188(0m)

1

CuruM nmapaMeTpu: C,=—=169-10°® = 169(uxd)

X0

I, I,+1 cosp,

DNeKTp 3aHKUPHUHT KyBBaT KOAQDUIIMEHTH:  cos@ = 7" =0,89

3amxupaa capd OynaauraH akTUB KyBBaT:
P =UI cos ¢ =300-25-0,89 = 6680BT = 6,68(xBm)
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Macaaa 2 — 15. Kyunanum U =120 B dactotacu f =50 Iy OYaraH TOK 3aH>KUpUTa
napamMeTpiiapu: R =40m,L =0,6 MI'n, R, =6 Om, L, =25,5 MI'n, OYynran MKKHTa
MHIYKTUB FalITaK MCTEMOJUMJIAp MHapajuien yiaHran. TapMak TOkIapu, 3aHXHUPHUHT
KyBBaT Kod3(QduIMEHTH Ba ucreMonuumiapaa capd OynaauraH akTUB KyBBaT
AHUKJIAHCHUH.

1
Rl R2
U
L L,
= (1 Y I,

Eunni:
bupuHuy ranTak HHAYKTUBIMTUHU aHUKIAUMU3:
x, =27 fL, =2-314-50-0,6-107 =3 Ou
bupuHuy ranrtak Tyia KapIIHJINTUHA aHUKJIAMMUA3:
Z, =R} +x*1, =+/4* +3> =5 On

bupnHNYM TApMOK TOKH:

=Y 120 o4y
Z 5

1
bupunum rantak KyBBaT KO3 (UIIUEHTH:

:izo,g
5

N |

cosQ, =

(Oypuak ¢, =36°50" Gynranaa sin g, =0,6)
ByHma OuprHYM TApMOK TOKH aKTHUB TAIIKUJI 3TYBUHCH:
I, =1 cosp, =24-08=19,2 4
PeakTuB TaIIKWII 3TYBUHCH:
I, =1 sing, =24-0,6=144 A
VIKKMHYY FanTaKk MHIYKTHB KAPIIHINATH:
x, =2nfL, = 6,28-50-2,5-107 =10 Om

Nxxunun TapMOK TOKHU:

U
Z, 10
WNkkuHum Fantak KyBBaT KOA)PUIIUECHTH:
R
cosp, =—= = o 0,6
Z, 10

(Oypuak ¢, = 52°10" 6ynranaa sing, =0,8)
VIKKMHYM TapMOK TOKH aKTHB TAIIKHUJI 3TYBUHCH:
I, =1,cos¢,=12-0,6=7,2 4

a

PeakTuB Tamkun OTYBUHCH!
I, =1,sinp, =12-0,8=9,6 4

YMYMI/Iﬁ TOKHUHT aAKTUB TAIIKHJI 9TYBUYUCU KUCMMU:
I,=1,+1, =192+7,2=264 A
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PeakTuB TalKui 3TyBYHUCH:
Ip=1,+1, =144+9,6=24 4

I=\I}+1} =364

3aHXup KyBBaT KO3PHULIUEHTH:

YMyMHUl TOK KUMMaTH:

1
cosp =—+= 264 _ 0,733
1 36

bupunum rantakaa capd OyiaauraH akTUB KyBBaTH:
P, =Ul cosp, =120-24-0,8 =2304 Bm
WNxxuHym Fantakaa capd OyaaauraH akTUB KyBBaTH:
P, =Ul, cosp, =120-12-0,6 =864 Bm
Ncremomuunapna capd 6ynaguran akTUB KyBBarT:
P =P +P, =2304+864=3168 Bm

Macagaa 2-16. Unsmaga KeATUpWITaH cXeMaaa y3rapyBuaH KywIaHUII 4acTOTACH
f=50I"y 6ynran reHepaTOPHUHT aKTUB KyBBAaTU P=31,25 (kBm) 3aHXup KaplIWJIUKIapu

R;=2 Om, x; = 36(0Om), Ry =75 Om, x3=100 (OM) TeHr. Iy 3amxup y4yH TapMOK
TOKJIapU Ba Ky4JaHUILIAPU XUCOOIAHCHH.

1 1 R, X, a
X
EQM) R, |~
> |1
b
Euunu:
[Tapannen ynanrad TapMoOK YTKa3yBUYaHJIUTU:
9., = . 1,33- IO‘Z(L] ; b, = . —O,OI(L]
R, Om X, Om

FERY, 1
YMmymuii yTKa3yBYaHIIUK: Yar = g, +b, =167 10—2(0_]

M

Hkku KYT6JII/I TOK 3aHXUPJIApPU SKBUBAJICHT S'IXHIaH_UII/IK TCHINIaMaCHUdaH:

gub . bab 0’01
R, =Ba — 48(0m); = D -36(0
ab yabZ ( M) xab yabZ 2’78 . 10—4 ( M)

3aH)KI/IpHI/IHF YMYMI/Iﬁ AKTHB Ba PCAKTHUB KAPHINIIUKIIAPHU:
R=R;+ Ry =50 (On); x =x; + x0» =36-36 = 0

Tyna KapIMIKK: Z =vR* +x* =50(0m)

/3 1250
bupuHYM TapMOK TOKWU: \/7 0 =25(4

YMmymuit kyunanum 3ca U = [;z = 1250 (B) 6ynub ¢aza Oypuaru ¢ =0.
bupunun Tapmok kyunanummnapu: U;,=R;[;=25-2=50 (B),
U]p:.X][]:25'36:900(B)
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U, =U," +U,’ =900(B)

1
[Tapamien ynaHrad TapMoKaaru Kywianum: U, = —— = 25 == 1500(B)
YV 1,67-107
Uab
TapMOK ToKJIapu: I === 20(4),
2
I,= Yo _ 15(4)
X3

Macana 2—17. Kapmunukiapu apajian cxeMajaa yJaHraH 3JIeKTp 3aHXKUpuaa capd
OYnanuran akTuB KysBar P=1,2 (xBm) Gynu6 mapamerp Kuiimatiaapu: R=2 (Om),
x=26 (Om), Ry=I10 (Om), x,=10 (Om), x3=-10 (Om) TeHr.3aHKUpIATH YMYyMHUii
kywianuimi U tapmok Toknapu [I;, [, I3 peaktuB KyBBaTH (Q aHUKJIAHUO BEKTOP
auarpaMMacH Ty3UJICHH.

L 1 o 2
LT
U | %
1 R2
U Uy X
XZ
Y v b

3

3aHKUPHUHT aKTHUB Ba PEAKTUB KaPIIWJIUKIAPWHU, KAPUIUIUKIAD SKBUBAJCHT
napameTp YXIAUIMK TeHTJlaMacura acocaH aHUKIaiMu3:

R 10 1 X 10 1
g =—52—s=—"=005(—); by=— 2 =—=0,05(—)
R, +x,~ 200 OM R,” +x2~ 200 OM
Y4rHYM TapMOK YTKa3yBYAHIIUIU: g,=0,b, = L -0,1 (L)
X, OM

TapMoKJIap nmapauiel yjJaHrad KUCMU YYyH: g,, = g, + g, = 0,05 (OLM)

VMYMHH YTKA3yBYAHIIHK: V,; = /g, +b,,° = 0,005 (OLM)

VXIIanuiMk SKBUBAJICHT mapamMeTpjap TCHrJIaMacura aCoCaH aKTHUB KapIIUINK:

Ry =52 =00 _y50p)
v 0,005
b
PeaxtuB Kapmuinuk: Xy =—2 = _005 -10(OM)
yu' 0,005
Tyna Kapmmimmk: Zy, =y Ry +xy° =141(OM)

3aHKUPHUHT YMYMHUH aKTHB KAPIIUIUTU: R =R, + R,; =12(OM)
YMyMUll pEaKTUB KAPIIWINIH: X =X, +X,;, =16(OM)
AKTHB KyBBaT TCHIJIaMacura acocas: P = I°R

P [1200
b [= |~ =]"—==10(4
yraa R 12 )
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Bbypuak ¢a3zacu: o= arctg% = g =1,33=5310'
YMmymun Kywnanum: U = P _ 1200 _ 2008
Icosp 10-0,6

Tyna KyBBar: S =UI =200-10 =2000B4 = 2KBA

o S 2000
Tyna Kapuink: z=—=——=20 Oum;

yid Kap I 100

16

bypuak: sin :5:—:0,8

P ¢ z 20
PeakTuB KyBBar: QO=S8sinp=2-0,8=1600BAP =1,6KBAP

Tapmok kyunanumiapu: U, =z,/, =26,2-10=262B, U,, =z,,I, =14,1-10=141B

U 141 U 141
TapMok Tokmapu: [, =—2=——=104, [,=—2=—=1414
p p 2 3
z,, 14,1 Z, 10

BekTop auarpaMmMa Ty3uil y4yH TOK Ba Ky4JaHUII MacluTadiaapy TaHJIaHaIu:

1
(m, =54/cm,my :2SB/CM,my =0,02 M, :5%]
oM - CM cm

U23

Ny
>




2-3. MycTakuJ eyl VUVH Macajajap:

Macaga 5-1. Kyr6nap conn P=3 6epk xanka Maruut mainonuna n=1000 avin/mun
TE3JIMK OWJIaH aiylaHranaa, Xocusa Oynajurad 3.10.K 4aCTOTaCH aHUKJIAHCHH.

Kapoo: f=501u.

MacaJja 5-2. Y3rapyBuaH TOK FT€HEpATOPUHUHT AKOPb alJIaHUII TE3JIUTH
n=500 ain/mun 6ynub, f=50 [y yactoranu, 3.10.K XOCWJI KWIraHaa KyTrOjap COHU
HeuTa Oynanu?

Kapoo: P=6

Macaja 5-3. S'fsrapquaH 3.10.K amIuiuTyaa kuimatu E,, =120 B yacroTacu,
f=100 I'y 6ynranna, t=0,0075 cex BakTAa 3.10.K OHUM KUMMaTH aHUKJTAHCHUH.

Kapob: e=120sin270°; e=E,,=-120 B

Macana 5-4. Maraut maijgoHuaa ypamiap coHu W=4( TeHr OYnraH FajTak
aliaHraHga xocwia Oymaauran MarHuT okuMu D=0,02sin314¢t O6Yynubd, raTakaa
WHIYKIUSIaHAAUTaH 3.50.K OHUH KMMaTH aHUKJIaHCHH.

KaBo6: e=250sin(314t-90°)

Macaaa 5-5. PacMaa kenTupwiran cuHycauygan (QyHKOusIap Y4YyH aHAJIUTHUK
udonacu €3unmnod, TOK Ba KywIaHUII opacuia Oypuak (p aHUKJIAHCHUH.

X

(45|

Macaga 5-6. Kywianum Ba TOK OHHMH KuiMaTiapu U =170sin(wt +45")
i =10sin(wt —45°) Oynranga Oynap opacujaaru Oyp4ak ¢ TonwimO, ¢ = () Oynranga oHUH
KHMaTIapy aHUKJIAHCHH.

Kaoo: U, =120B, I, =7 A, ¢=90°

Macaaa 5-7. AKTUB KapUIWIMKKa 3ra OyiraH cuHycaujanl y3rapyB4aH TOK
3amkupura U = 141sin ot KyWIaHUII yJaHTaHAa, i = 7,05sin @t TOK OKUO yTaau. DIEKTp

TOK KyBBaT Pj, — ypTaya KuiiMaT Ba R - KapIIMIUTH aHUKJIAHCHH.

7KaBo6: Pyp = 750BT R =70(0M)
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Macana 5-8. Cunycamjgan Vy3rapyB4aH TOK 3aH)XUPU aKTUB  KAPIIWIMK
napametrpaapu: R;=24 Om, R,=I10 O,
R;=15 Om 06ynub, R, xapumnukna capd
Oynanuran KyBBaT P, =58 Bm. TapMmok
ToKJIapu 1;, I, I3 nap Ba yMyMul Ky4IaHHUII
U aHUKJIaHCHH.

KaBoo: [,=4 4, =244, ;=1,6 A, U=120 B

Macana 5-9. Vsrapysuan Tok wactotacum f=160 I'y, U=220 B KydnaHumra

ynanrad Oynu6 ranrakaad /=4 A oku6 yranu. Fanrtak MHIYKTUBIUTH aHUKIACHH.
KaBod: L=30MIn

Macaaa 5-10. ITapamerpmapu R=6 Owm, L=25 MIn Oynran raiTak, 4acTOTacu
f=50 I'y o6ynran U=120 B cuHycaunman y3rapyBuaH
R KywilaHnumra ynanrad. Kyseat koaddunuentu Ba

aKTHUB, PEAKTUB KyBBaT aHUKJIAHCHUH.

U
Kaod: cosp=0,6, P=864 Bm, Q;=1152 BAP

Macaaa 5-11. CuHycampan y3rapyBYaH TOK 3aHXXHUpPH mapamerpiapu: R;=4 Owm,
R,=10 Om, R;=15 Om Ba WHAYKTUBJIUTHU
L=95 MI'n 6§ynu6, R, KaplIWIUKIaH 4acTOTacu
f=50 Iy oOynran [=24 TOK OKUO YTamu.
Ymymuit  kywianum U kuiimaTte, Oypuak

RK ko3 PUIMEeHTH cosp Ba akTUB KyBBaT P
AHUKJIAHCHUH.

KaBo6: U=100 B, p=36"50", P=160Bm

Macaja 5-12. Dnektp ynuoB acoobnapu kypcatuiu: U=200 B, I= 2 A, P=240 Bm
0ynu6, yacrtotacu f = 50 [y TeHr. AKTUB Ba

g CUTUM KapIIWJIMK IIapaMETpIapy aHUKIIAHCHH.
> —

Kaoo: R=60 Om, C=40 mxD
47



Macaja 5-13. Cunycanaan y3rapyBuaH TOK 3aHXUPU Kapmuiaukiaapu: R,=R,=100
Om, Rxk=30 Om, X-=100 Om, X;=40 Owm
: o0ynub, ranrtakgaru Kywianuim Ux=100B

R, L gactotacu f = 50 [y TeHr. 3aHwXupJaH OKUO
0y VTYBUM TOKHHUHI XAaKUKUKW KaumMata [
U U, YMyMUH  KyWIQHHII U, curum  Ba

K c
R, TC WHIYKTUBIMK mnapametpiapu L, C, aKTuB
. | KyBBaTH P xampaa snektp W, Ba marHutr W),
MAaMJIOH SHEPrusiiapyu aHUKJIAHCHUH.
Kapoo: U=200B,I=2 A, L=0,127 MI'n C=32 uxD,
P=320 Bm, W>=1,24 J[o«c, Wy,=0,5 [oc

Macana 5-14. Kapmunuk napametpiuapu: R;=12 Om, R,=10 Om, Xc=24 Om,
I R X. 7 X;=20 Om Oynran »>JIEKTp TOK 3aHXUPHU
! ! ¢ 73 f=50Iy Oynran U=220 B cunycauaai
L] KYWIAHUILTA yJIaHTaH. TapMoK Toknapu [;, I,

U R, § XL I; Xakukuil KuiMaTiapy aHUKJIaHCHH.

]2

KaBob: /,=6 A, [,=4,4 A, 5=5,25 A

Macaaa 5-15. Ilapamerpiapu R;=160 Om, L=0,04 MI'n 6ynran UHIYKTUB FaJITaK,
] akTuB Kapmuiauru R,=30 Owm curumu

. 1 C=50 wmx® Oynmd mapane;wy1 cxemajna
yIaHTaH. Y3rapyBuaH TOK KyWIAHHIIH

R, R, U=110 B wuactotacu f=318 [y Oynranna

~U YMYMHUM YTKA3yBUAHJIUK, TapMOK TOKJIApH

L AHUKJIAHCHH.
I, ?] 5

1 1 1
KaBo0: =0,036 —,y, =0,0316 —,y=0,036 —
Aabod. ), Ot Ya O y O

M
1=3,96 A, ,=1,1 A, ;5=3,5 4
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1.

12.

13.

14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

2-4. CMHOB CaBOJLJIAPH:

Cunycounan y3rapyByaH TOK XyCyCHSITH HUMaaaH udopat?

Cunycounan y3rapyByaH TOK KaHJal XOCUJI KWJIMHAAW, MaHOan HUMa?
Cunycounan y3rapyByaH TOK OuiiaH, y3rapMac ToK (hapku HuMaaa?

CHUHXPOH reHEpPATOPHUHT TY3UJIUIIHN Ba UILIAII TPUHIUIHUHN OU1acCu3Mu?
VTKa3ru4 MarHut MaiaoHaa XapakarjaHraHjga yHjaa xocwia Oymamuran O 1O K
HUMAara TeHr ?

DnexTp MallHa Ba anmnapaTiapuia MariuT y3ak (heppoMarHeTuk) KaHaa Makca
YUYH XU3MaT KWjaan?

Maruut 1ouMuicH Aeranjia HUIMaH! TyIlyHacu3?

NunykTuBank HUMa Ba y KaHaak Oupiaukaa ymgaHaan?

Cunycoupan y3rapyB4aH TOK KaHaail KuiiMaTiapaa udoaaiaHaam?

Cunycounan y3rapyByaH TOK 4aCTOTAacH, JIaBpU Ba OHUN KUMMAT uQo1aJapruHu
€3UHI.

Cunycoupan y3rapyB4aH TOK BeKTOp u@onacuHu Tabpudiad OepuHr. DieKTp
3aHXKUPJIAp YUYH BEKTOp AMarpamMma KaHjaau Ty3uiaau?

Cunycounan y3rapyB4aH TOK Ba KyujlaHuil OonutaHFud ¢aszacu Ba ¢asza dapku
KaHJall aHuKJIaHaau?

AKTHB MHIYKTHB Ba CHUFUM KapIIMJIUK Mapamerpiapy yuyyH OM KOHYHU
udoaacuHm €3UHT.

Kerma-keT Ba mapasmen cxemanapza yianrad R, L, C 3amxupu yuyH OM KOHYHU
TEHTJIAMACUHU E3UHT .

2-KyTOJIM 3aHXUP YUYH SKBUBAJICHT YXIIAIUIMK TEHIIAMaJIapUHU E3UHT.
Kerma-keT ynaHraH akTUB Ba MHJYKTHUB KapIIWJIUTH OYJIraH TOK 3aHXKUPU YUYH
BeKTOp UpoAaCUHM TY3UO, TYJa KApUIWIUK UDOAACUHH E3UHT.

AKTHB Ba CUFUM KapLIWJIUTU OYJIraH TOK 3aHXUPH YUyH BeKTOp udoaa Ty3ub Tyna
KApUIWINK TeHIJIaMacu E3UJICHH.

Kerma-ker Oupuxtupmiran R, L,C zamxupunga Xy >Xc, X <Xc, X =Xc Oynran
X0JaT y4yyH BeKTop HudoAacuHU Ty3uO, Kaiicu XapakTepra sra SKaHJIUTUHU
TYIIYHTUPHHT.

AKTHB, peaKkTHB Ba TYJia KyBBaT TeHIJIaMalapuHU E3UHT.

AKTHB Ba peakTHB JJIEMEHTIAapAa OJJIEKTp TOK DJHEPrusiCd Kaepja Ba KaHaal
capbnanaau?

KyBBaT k03 duinenTy cosp HUIMa Ba KaHAall amanuii axamusitra sra?

V3rapmac Tokra HucGaTaH MHAYKTHB Ba CHFMM KAPIIMIMKIAP HUMATa TEHT?

Huma yuyH curuMaaH y3rapyB4aH TOK OKMO ¥YTaau, y3rapmac TOK 3ca OKUO
yT™manan?

Kerma-ker cxemana ynanran R, L 3amkup kapmuinukiapugard Ky4IaHUII:
Ur =60B, Uy, =80B ra tenr 6ynranaa ymymuii U KydJaHUII HUIMara TeHr?
[Tapamnen cxemana ymanran R, C 3amxkupnapaa oku0 yTyBuu Tokiap Ir = 3A,
Ic=4A Oynranga ymymuii Tok | kaHuara TeHr?

Arap R, L, C 3amxupnapu KeTMa-KeT yJIaHTaH 3aHKUPHUHT Tyja KapIIMJIUTH
Z=1000M, R = 80 Om, X¢c = 40 Om Oyiica ranTakHUHT UHIYKTUB KapIIUIUTu X,
kaH4ya Om ra TeHr?
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217.

28.

29.

30.

Arap C = 20 mk¢ 6ynran curum napametrpu U=220(sin3 14t — 60) B xydJiaHuIITa
yJlaHTaH/1a TOKHUHT OHUI KUWMATH { HA aHUKJIAHT.

Kyumanum U=100 B Tok kyun /=54 Ba (pasza Gypuaru p= 60" Gyaran 3amxupHIHT
aKTUB KyBBaTH Heda BaTT Oynanu?

Kyunanum kapmuiukinap Ba KyBBaTIap ydOypuyak BekTOp Hogacura acocaH
Cosg, sing, t1gp nap TEHrJIaMacUHU €3UHT

Kapmmnukinap Ba KyBBaT/iap ydOypdak BekTop HdoAacuiaH, aKTUB Ba PEaKTHB
TalIKWJI 3TYBYM BEKTOpJap KaHaal MabHOHU Omiaupaan?

50



3-b00. CunyconaaJ V3irapyBualH TOK
3AHKAPJIAPHHA KOMILIEKC (CHMBOJIMK) VCVJIJIA XMCO0JI1aIIl.

3-1. Acocuii HA3apUH TYIIVHYAJIAD.

e*'? =cosp+ jsing udonamanany,

1) KoMmiiekc coH.

Kommneke con Diinep (popmynacura acocan
KOMIUIEKC TEKCWJIMKAA dCa HYKTa €KUM BEKTOpP KYpHHUIIAA TaCBUP KWIHII MYMKHH

O0Y10, KOMIUIEKC COH y4 XWJI KYpUHUIIAA U(o/1a KUIUHAIH.

A =a,+ ja, - anreOpUK

A =a(cosa + jsina) - TPUTOHOMETPUK
. o +7
A =ae’® - xypcarkuunn /
bynna a, = acosa =Re 4 - XaKUKUHA KUCMU. A
a,¢——————=
a, = asina = Jm A - MaBXyM KHCM. :
2 2 —1 a ,I_ +1
a — KOMIUIEKC COH MOJYJIN: ‘a‘ =4/a; +a; a,
a, —J
a - KOMIUIEKC COH apTyMEHTH: & = arclig—
a,
1 . 2 3 . 4
=1 j7=—j 6a j =1

S :

Hlyuunarpex € '~ =xj; —=—j; J
J

Kommneke connmapHu Kymuimn €EKd alupuil aMalvHd Oakapullja aireOpuk

KYpPUHMILJA, KYMaWTHUpUII Ba OYIMII aMaduHU Oaxapuinja 3ca KYpCaTKU4WIU

:Ime

udonacunan GoitganaHuIAIN.
CuHycouman y3rapyB4aH TOK, KYWIAHHIILIAD Ba 3.}0.K (DYHKIUACHHU KOMILIEKC
: jot

sin (0 ¢ + (pi)f [,e’” -1 e’

KYpuHHILIAard udoaacu:
sin (ot + @, )f Uu,e’” -U,e’"

i=1,

w=U,
E, sin (ot + goe)f E e’ - E e’

bynna:
I.,U,,Exn - CHHyCOMAQI Yy3rapyBuaH TOK, KywiaHuii, Ba 3.FO.K kommiekc
LU, E nap

aMILTUTYAACH.
DJNeKTp 3aHXXHUpJIApUHM KOMIUIEKC YCylija XucoOsam xapaéHuaa
(dakaTruHa BaKT (QYHKIMSICH Tap3uja sMac, Oadku YHUHT XOCWUJacu €KM HHTEerpal

jot

Tap3uia XaM YUUPAIIUII MyMKHH.
di . i * J(ot+eit Ty o . . o
—=wl, sm(a)tﬂ//l. +5j:a)1m e 2 = jol, e -e/ = jol, e
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| « I Jlerrei-Z I o I .
Ildt — m sin (a)t + q)i _ lj:_e ( 2) — .#eﬂpl .eja)t — .m eja)t
0] 2 ) w jo jo

Jlemak, KOMILIEKC 1akiga Oepuiran xap Kanaail cuHycouaan QyHKIMs TaCBUPH

I me’”" Gynca, y QyHKIMAAAH XOCKIIA OJIUIIT " jo" KYNANTUPHIN EKM MHTErPaLIALI

aca "jw" ra oynui OunaH 6apoOap HKaH.

2). Cunycoujan y3rapyBuaH TOK 3aHXUPJIAPUHU KOMILIEKC YCYJIa XHUCcOoOaIll.

OM KOHYHHMHI KOMILTEeKC udoaacu:

Tyna kapummuk: Z = R+ jx = Ze’” Om
Sra 1 ; jo 1
Tyna yTKa3yBUaHIMK: y=—=g—-jé=ye " —
- Z ~ Om

Tyna KyBBaTiIap KOMIUIEKC UPOAACH:
S=Ul=Ue"™ -1e7/ =Ule =Ulcosp+ jUlsingp =P+ jO BA

x

I — xommIeKC TOKHUHT TeCKapu UIIOpacH OUJIaH OMHIaH KMIMaTH.

Mypakkab cuHycouaan y3rapyBu4aH TOK 3aHkUpiapuHu xucoOnamiaa; (Om Ba
Kupxrop xonyniapu Ounan O6up karopaa) Kupxrod konyHimapuHu TagOUK 3T,
KOHTYpPJU TOKJAp YCYJM, TYIYH KYWIaHHMIILIAp, YCTMa — YCTIMK (CyNepHo3uIus)
yCYJAW, MYTaHOCUOJMK  TNPUHUUIMK, OKBUBAJEHT TE€HEpaTop  ycyJulapuJaH
dbolnananuIagy.

e lcremonuunapu KeTMa-KeT YJIaHTaH OJJUU BJEKTP TOK 3aHXKUpiapuia TOK
ymyMuit 0Yn6 OM KOHyHHUTa acocaH.

L] U .
['=—" Gynna 2= 5% ZpF o =3z,
- b1

e lcremosunnapy napajiesi yJIaHraH TOK 3aHKUPUA KydJIaHUIT yMyMui 0yiuo:

I:U')_/’ 6YHIIay=J/1+y2+ .............. 3% :Zyn

L4 ADaJIaH_I cxXeMajla yJIaHI'daH TOK 3aHXHPHU YUYH KOMIUICKC KapHIWJIUTHU

Zl'Zz
le =— 6§7HH6, TapMOK TOKJIapH:
- Z+7Z,
L] Zz [ ] [ ] Zl
I] [ I’ 5 [
Z+7Z, Z+7Z,

L]
I - ymymuii TOKHUHT KOMILIEKC KHAMATH.
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L4 KI/IDXI‘Od) KOHYHJIApHUHHUHI" KOMITJICKC I/Id)OI[aCI/I.

1 KOHYH: Zlk =0
k=1

2 KOHYH: ;Ek :;Z_k I.k

3. Mypakkad CHHYCOMIAJ V3rapyBYaH TOK 3aHKHUPJIAPUHHN KOMILIEKC VCVJIIA
XMCO0JIalIL.

a) Kupxrod KOHYHIapUHU TaJ0UK KUIHUIIL.

Mypakkab Tok 3amkupiapuHu Kupxrod KoHyHIapura acocaH XucooOuamiga
OepwiraH 3alwXKHp YYyH DJIGKTp MYBO3aHAT  TEHIJIaMacu Ty3Wwiaau. Ty3WwiraH
TEHrJamMajap COHU TapMOK TOKJIApU COHUTA TEHr OVIWIIM Kepak. Arap 3aHXKHUPHUHT
TapMOKJIap COHU P, TyryHiap COHM ¢ Ta TeHr 0Yyica, y xonaa Kupxrod HuHT OupuHIH
KOHYHHM acocaH (p-g+1) Ta TeHrnama Ty3wiaau. TeHrinamanap CUCTEMacHUHU EUHII

ouinan I,L,....... +1 , TapMOK TOKJIapu aHUKJIAHAIU.

0) KoHTypau Tok ycynu

Kontypnu tok ycynu Kupxropuunr 2 — xoHyHura acocnanran 0ynu0, 6epunran
3aHKUPHUHT KOHTYpJapW y4yH TY3WJITaH TEHIJamalap CHCTEMacHHHU eduIl OuiaH
KOHTYP-TOKJIapy Ba Oyiap OpKajal TapMOK TOKJIapH TOTIHIIA/IH.

YMyMuii X01/1a KOHTYp TOKJIapH TEHTJIaMaJTapUHUHT COHHU (p-q+ 1) ra TeHr
oynanu.

¢ — 3aHXKHUpJary TyTyHIap COHH

P — TapMOKJIap COHH

Arap 3aHXHp n Ta KOHTYp TOKJapura sra 0yica, yHUHT TeHTJIaMacu KylHuaaruia
Ty3WJIaJIN:

IK] Zl]+1k2 le+ ...................... +Ilcn Zln El]
LaZ,+1,, Z 4, +1,,.2,, =F,
IK] an+Ik2 Zn2+ ....................... +IK1 Znn :Enn

Bynna: Z,, - n— KOHTYPHMHI XyCyCHH KapIIUIUIH

Z o —q 6a S _ €HJaru KOHTYpPJAPHUHT Y3ap0 KapUIUIUTH.

Arap €uan KOHTYp TOKJIapUHMHT I, ea 1, HyHanumuiap Moc 0yica,

TapPMOKHUHT KapIIWJIUTH TeHIJIamanap cucreMacura (+) uiopa , Kapama — KapIiu

Oyica (-) umopa kuputwiaau. £,, - n-kOHTYypHUHT XyCYCHH 3.10.K.
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B) TyryHnaapapo Ky4JaHUILIap yCYJIu.

Tyrynnapapo kyuiaHunuiap ycyciauaas (oiaanaHuIl acocaH KyIl JJIEMEHTIapAaH
TapKuO TONraH TApMOKJAHTaH Mypakkad TOK 3aHXUpJApUHU XucoOusaljga aHdya
KyJnail 6ynu0, UXTUEPHUI ANEKTp 3aHKUpUIAru ¢=(n+1) TyryHaaH OUTTaCUHU HUCOUIN
Ky4wianunn (MOTEHIMANK) Hoira TeHr ae0 onuHaau (p, =0). Komranm Oapua TyryH

MMOTCHIMAJI TCHIJIaMaJIapu IIyHTI'a HUcOaTaH Ty3WJIaaU.

X“Ulo-l-XuUzo-i- .................... +XlkUko:IH
121 U10+222U20+ .................... +XZkUk0:IZZ
an U10+Xk2U20+ ..................... +XnnUk°_I””
bynna:
V=220
p=1
p#n &
Inn = Zan Epn
p=1
p#n

TCHFHaMaJIap CHCTEMACHUHU €4HIll OMIaH TYTI'YHJIIAPHUHI' KOMIIJICKC KYYJIaHUIIIN

Ui, Uz, Uno (0, —00; O, =Py O3 —Qy-....)
Ba TYT'YHJIap opaCHad KOMIUICKC Ky4JIaHWIIJIAP aHUKJIAaHWJIAn:

(.Jnm = (.Jno_ (.Jmo

TapMOK TOKJIApH 3Ca 6YTYH 3dHXXHUD YUYH Om KOHYHHI'a aCOCaH
Inm = an (Enm + Unmj

Arap 31exTp 3aHxkupH (pakaT UKKUTA TyryHAaH ubopat Oyica (q =2 ) TeHriama

. . . I
Y, Uo=li  Up=—;

=11

AHu TyryHiapapo KydIaHWII TEHIJIaMacura acocaH HWKKATa TYTyH YypTacuaa
Ky4WwIaHUII aHUKJIaHUO OM KOHYHUTa aCOCaH TapMOK TOKJIApU TOTUJIAIH.

y _X1E1+X2E2+X3E3+ ................. +Y E. p=l

ab

Y +Y,+Y, +........ Y i
L+4L,+1L 28 v

r) YcrMa-yCcTiuK yeyi (CYNeprno3uius yCyin).

[TapameTrprnapy 4YHM3UKIM OYAraH »dJEKTp TOK 3aHXHUpiapuHUHT Oupop K —
TapMOFHJIaH OKUO YTYBYM TOK NIy 3aHKUPHH TAIIKHUI dTYBUYH 3.10.K. XOCHJ KUJIaJUTaH
TOKJIApHUHT HuruHAMCHIaH ubopat 6ynaau. 1y cababnu 4ynM3uKIM Mypakkad 3JeKTp
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TOK 3aHKHPJIAPUHU XUCOOJaIia, Xxap Oup 3.10.K. TAbCUPHUAA 3aHXKUP TapMOKIapHIaH
OKHO yTaJWraH TOKJap ajloXuaa aHWKJITaHaJH (KOJTaH 3.F0.K. HOJra TEHT J1e0 OJUHUO,
3aH)KUPHUHT MUKW KapIIWIUKIApH cakiaHaiau). Hatmxkana xap Oup 3.10.K. TabCHpHIA
TapMOKJIapJaH OKUO VTYBYM TOKIAPHUHT alNreOpUK WHFUHIUCH YMYMHH TOK
KHiiMaTura TeHr Oyaaau.

VYcerma — yetnuk yeynu €épaamuia GakaTtruHa 3aHXKUPHUHT TOK Ba KyWIAHHILLIAPH
aHUKJIaHNUO, KyBBaTJIAPHM XUCOOJIAIAA 3¢a TaBCUs STUIMANIN.

a)_Myranocu6auk npuHIUny (ITpuHIMO B3aMMHOCTH).
By npuHIMN YM3UKIM TOK 3aHXHUpJapd YuyyH MakcBeal TOMOHWAAH TakKJIU(}
TWIITaH OYnub, Xap KaHAall Mypakkad 3JeKTp TOK 3aHkupuHUHT «K» TaptuOuna

xoinamran Ex =E  »s.10.x. manba (6omka wmanOamap Oynamaran xonjaa), Iy

3aHXKUPJIAPHUHT UXTUEPUM T TapMoruja I, =1 TOK XOCHJI KWiran Oyica , mry 3.10.K.

MaHOaHUHT ¥3u n TapMokra kyuupianran xoiaga (E: =E) «K» tapmoxnaru TokHU
XOCHJT KWJIAJIH.

Macajgan: KOHTypiau TOK yCyJluWra acocaH K — TapMOK 3aHXUPUHHUHT ¢ —
KOHTypuUra, n — TapMoru S — KOHTypura kupran ne0 dapasz kwiamus. by xonna

KOoHTypaa koHTyp Tokmapu Ir =1, e6a I=Is Oymaam Ba 3.10.K. Kaiicu TapMoKra
yJIaHTaHWJIaH KaTbUid Ha3ap yJApHUHT KMIIMaTiaapu
. . . A S . . . AS
I« =1, = 295 8a I, =1, =E—q ra TeHT OViaau.
A A
Jlemak
=L =1 ayaxku A, = Asq 6ynu0,
Ek = ]:En = E = Z
L, Lk 1 7
JleMak KOHTYpJIapapo Kapiuiwiuk Z TeHr 0Yau0 yimdy yCyJIuHUHT
= s

MYTaHOCHOJIUTHHH TaCIUKJIANTH.

€) DKBHBAJICHT I'€HEPATOP YCYIIH.

By ycyn mypakka0 37eKTp TOK 3aHKUPIIApUHUHT OMPOp KUMCHUIATH TAPMOK
TOKWHHU aHUKJIAIIa UIIATUIIA Kydai 0yu0, amania KucKa TYTallTUPYB EKH
y3UJIUII ( CaJIT X0JIaT) TaXpubaIapyu YTKa3WIaau. DIEKTP IHEPTUICU OYJIraH UKKU
KyTyOJIU 3JICKTp 3aH)KMPHU SKBUBAJICHT MaHOa Ba TapaMeTp OWIIaH aaMalITHPUIIAIH.
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BYHIIa 3aHXKHUD MaHOa KYWIaHHUIO CAJIT XOJIAT KyWIaHUIIIUTd TCHI 65".]18.)11/1.

E=U, =U. W4YKM KapHUIMIHK 3Ca SKBUBAJIEHT KAPIIUIMKIa TEHT Jelunaam
(pacm 3-3) Z =
-0

WNuky KyTOIM akTUB 3aHXKUPHUHT Oupop «K» TapMokgarm R KapHIWIMK TOKHHH
aHuKJam 3apyp 6yiaca, OM KOHyHHMTra acocaH.

al

4. D.1O.K. MmanGadapyuHi TOK MaHOAJIAPUTra aJMaIITHPHUIIL,
AMarnja 3.10.K. Ba TOK MaHOQJIApUHK aJIMAIITUPUIITA UMKOH O€pyBYH, HOJIJIaH
(dbapk KumaauraH WIKY mapameTpiap R =0 ea g # 0 MaBxXy; 11y Tydaiiin yaapHu

y3apo anMamTHpUIl MyMKUH. PacM. a)
MaHOa Ky4JaHUII TeHIJIaMacCu: a

I

. a
J Y,
(.]ab:E_ZOi Z<;::><*> .
Io
) b

N

N e

a) 0)
ban3u xonapaa manOa KydJaHHUIIN Tapajuie] cxeMa OmiiaH alIMalTHPHIAO TOK
MaHOau KypuHHILIIA XaM udoaananaau. Pacm 0)
byHna ky4nanunmiap MyBo3aHaT TEHIJIAMACHHN MaHOAHWHT KapIIWIATH Z) Ta
OynuHCa

u E . . . . .
Ub:——I;eKu I,=J-1
Z, Z,
bynna . :
JoE oy oL
A Z,

HOaay3 Ba yuOyp4ya Tap3uaa YJIAHTaH TAPMOKJIAPHY V3apo aJMalITHPH I
(OKBHUBAJICHT nmapamMerp.Jap)
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a) Yq6qua HTaKJInaa YJIaHTaH KapIIJIMKIJIIapHH OJIY34a MIaKJIn1a aJIMAalllTHPHUIIL
TCHIJIaMaJIapH.

Z; - Z le 'Zz3

7. - ZB 'ZSI

Z31 "4 . 7
N Zo+Z,.+Z
Ly TLy T4y

L, = > E2%)
L, +Zy+2Zy

= ;
VAT AN VAN

0) IOnay34a maknuaan yudypyak MIakjanra arMalITHPUILI TeHIJIaMadapu:

Z, -Z Z,-Z 7 .7
Z,=2,+2, =550 2, =2, v 2, + S5 2, 22,42+ 52

=3 =1 =2

3-2. MacaJja euunl

Macaja 3-1. bepwiran KywiaHuil Ba TOK u =100 sin(a)t +%](B)

i= 5sin(a)t - %XA) GYHKUMATAPUHUHT KOMILIEKC U(o1ach, KOMILIEKC TYIia

KapIIWINK Z TyJa YTKa3yBUYAHJIMK Y Ba Tyna KyBBaTH S AHUKJIAHCHH.
Euunu:

i =100sin(r +30°)=100¢>"

i = 5sin( ot —30°)=5¢ "’
Kowmrnekc Tyna Kapuimk:

om 1 ]30 0
Z:U = OOe' =20e’" =10+ j17,3 (Om)
_ . Se—]30

In

Kommuieke Tyna yTKa3yBUaHIMK: V =

l =0,1+ ;0,06 (L = cum
- 7 oM

Kowmmnekc Tyna KyBBar:
S=UI=U-1""*" =500e’" =500c0s30° + j500sin30° =250+ j430 (BAP)
byHnnaii aktuB KyBBar: P=250 Bm,

PeaxtuB xyBBat: Q=430 (BAP).

Macaaa 3-2. Kapmmnuknapu R = 3 Om, X = + 4 Om. TeHr OYnAran sjiexTp
3amkupu Kyuwnanuml U = /00 B. Tok Ba Tyna KyBBaTJIapHUHI KOMILIEKC KUUMAaTIapH
X1c00J1a0 TONMMICHH.
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Euunu:
T¥na KapmmuImk komiuieke udomacn: Z =R=E jx =31 j4=5¢" '

. 100e”° L 530
Toxk aca: I:—U = OO? — =207 =12+ j16
Z Seij53

Tyna KyBBaT KOMILUIEKC UPOaACH:
S =UT=100-20¢"*" =2000 cos53" + j2000sin 53’ =1200+ 1600

Macaaa 3-3. Kyunanum U =(80+ j60) TOK [ =(24- j7) KoMIUIeKC wudoaaiapu
YU4yH aKTUB Ba PEAKTUB KAPIIWJIUKIAp KUMManapu aHUKJIAHUO TOK Ba KYy4WJIAHHUII

BEKTOp Uoaacu YU3UICHH.

Euunn:
Tok Ba Ky4WJaHUIITHUHT KYpCaTKUWIN UDOJACUHN aHUKIIAMMU3

U =(80+ j60)=100e""" (B)

[=(Q4— j7)=25¢""" (4

Kommuieke Tyna Kapmwink: Z = Q =4’ =(2,4+ j3,2) OM
I
bynnan aktuB Kapmwink R = 2,4 Om; peaktuB Kapmiwiiuk X = 3,2 Om.
Kyuananum Ba Tok opacunaru gasza dpapku: ¢ =@, —¢, =53
KomMrieke TeKCHIIMKIa TOK Ba Ky4JIaHUIILIap BEKTOP IUarpaMMacuHu Ty3aMus3.

41 +1
U _yﬁ__ 1 U . ___[g__ 1
1
P
/[.b
1
Py U,
? i
_ @ @
+J
Bekrop nuarpammanan
U.=U cos ¢ [. =Icoso
U,=Using I, =Ising

2 2 2 2
U: Ua+Up I: Ia+Ip

Macana 3-4. bepunraHn 31eKkTp cxeMaHuHr napamerpiaapu R;=30 Om, X;=20 Owm,
R,=50 Om, X5 = - 100 Om, R; = 100 Om, X3 =50 Om TeHT. 3aHXKUPHUHT SKBUBAJICHT

KapIIWJINT aHUKJIAHUCHH.
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Z

-23

_|:|_fW\_
1 R] X 2 3
E} Aapu= - 223 — —o
Z]2 E— Rz X,
T

Euunn:

3aHKUPHUHT TIapajuies yJaHJIaHTaH KUCMHU Y9YH KOMIUIEKC TyJla KapIIUIUK:
_(R+ jxs)(Rz - chz) _ 1127 ’1_12‘3_163 _ 125 0?1,137, =79,5¢"%% =752 j253
R, + jx; + R, — jx, 150 - ;50 158¢/1%%

9HIII/I YMYMI/Iﬁ KOMIUICKC 3KBUBAJICHT KAPIIWJIMKHU TOIIUII Y49YH TSJ/J'Ia KOMIIJIICKC

KapIIWIMKIAPHU KyIIaMu3: Z = R + jx, +Z =30+ j20+75,2— 25,3 =105,5— j5,3
- -23

bynnan aktuB kKapmumiauk R = 105,5 Om, peaktuB Kapmmiuk 3ca X, = - 5,3 Om

TeHT OYI10O cUFUM MapamMeTpura MocC KelaJu.

Macaaa 3 —5. Kapmmwmknapu R;= 10 Om, X; = 50 Om 6y1nran UHIYKTUB FAIITAK,

akTUB Kapmuiura R, = 10m Ba curuM Kapmmiura X, = - 30 Om OunaH KeTMa-KeT
cxemara OupukTupwin®G Ba U = [27 B KyujnaHuIIra yjaHTaH. 3aHXXUpJaH OKUO
YyTaauraH TOK, FaITaKIaru KyWwIiaHUII Ba CUFUM Ky4JIaHUIILIAPU AaHUKJIAHCHH.

«— U —><—U,—>

Euum: KapmunukiapHUHT KOMIUIEKC UPOTACUHU €3aMU3:
Rx, R Z, =10+ j50=51¢/%%
_ Z,=1-j30=30e’"

2

U ————>

<

YMyMUM KOMIUIEKC KApIWIWIUK: Z =2, +Z, =11+ j20 = 22,86j6100jl/l

. 12 4
KoMuieke Tok: 1= v_ —70 = 5,56 7"
Z 2280

Fanraknaru Ky"IJIaHI/IH_Ill}l =Z, [=284e"" G @, =17°30"
Cxemagaru Kywianuim: U, = Z, | =30e 7%’ .556e 7" =167¢ " @, =—149°

Kywranumniap opacuna dasza dhapku: =9, —¢,166"30'

Macaga 3-6. 2 — boOna 6epunran. 2-16 macananu mapTHra acocal KOMIUIEKC

ycynnaH (oiinananu® TapMOK TOKJIapU aHUKJIAHCHH.

mapaJuiCs ylaHnrad KUCMH YUYH:

- *
Eunmi: Komrmuieke Tyia Kapuuiukiapu: | ,_1;42@7

Z, =2+ j26)Ou *
Z, =(10+ j10)Om .
Z,=—j10  Owm U

3aHKUPHUHT KapLIIWIUKIApU
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7.7
7., =—2=3 —(10- j10) Om
Ly Z,+2Z, ( j10)

3aHKUPHUHT YMYMHI KOMIUIEKC KapUIUIUTH
Z=2,+Z, =(2+,26)+(10+10)=(12+ j16) Om
AxTuB KyBBat popmynacunan P=I,R, 3aHXupura OKub KUpyBYH TOK:

I = \/? _ [1200 =104, AHU [, =104 TEHT Ba XaKMKHI KMHAMATTa 3ra.
R V12

3aHKUPHUHT yMyMHil Kywnanum oca: U =1,Z = (12+ j16)-10= (120 + j160) B

bynnan: U =+/120*+160*> =200 B

HapaMeTpJIapI/I KCTMa — KCT yJIaHI'aH KUCMUIAar Ky4JaHWII:
Ui=2,1 =(2+ j26)-10=(20+ j260)

€KU: U, =+20° +260° =261 B

Hapamlen cXxeMala yJIaHI'aH KUCMUJIAalrl Ky4JIaHWII:
Uy =1Z, =(10+10)-10=(100+ j100) B
U,, =+100% +100°> =200 B

EKU:

TapMoOK TOKIIapu:

- U, 100e/*’ .
“~1
Exu: I, =10 4.
. : _j450
1o Un 10067 g, a0 = (10+10) 4

Z, 10
Exu: I, =+10> +10> =14,1 4.
MacasaHy eUNMUHY TeKIMpamus: [ = I, +1,=—j10+10+ j10=10 4
Macana 3-7. Kommieke Kapmuiaumkinapu Z, =3+ j4) Z, =(44+74) Z,=-;80

6SJ7JIFaH QJICKTPp TOK 3aHXHPHU KCTMAd — KCT CXCMalda HMKKHTA I'CHCpATOpra YJIaHTaH
657.]11/16, TOK KHﬁMaTH Ba BOJIBTCMCTPHUHI' KYYJIAHWUIIT daHUKJIAHCHUH.

E =220 E =220
1 Z, a Z, 2

I
Euunr:
3aHKUP TOKHU: p
.« E+E 220+ j22 220¢’* |
I 1 2 O+] 0 . Oe z4’46]45:(4’4_'_]-4’4)

) 22,+2,+2, B (6+ j8) + (44 + j74) +(—j80) 50+ ;2

Exu: I =444 +44* ~64
BonbprmeTp KywiaHumu:
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(= B EZy+2,) 220+ /220[3+ j4)+ (@44 /74) 335 54
22,+2,+2, 50+ ;2

Bbynnan: U, =+335-547> =642 B

Macaga 3-8. Dnektp 3amxupu napamerpiapu: R;=R,=25 Om, X;=33,3 Om, X¢c =
- 33,3 Om 6ynub U = 320 B xyunanum yiaHrad. Tyna xapmuiauk Z. Oypyak cosg Ba
TOKJIApU aHUKJIAHCHH.

_Lc_ﬁc__

«—U—>

Eunu: [Tapanenn yjganran OMpUHYHM KOHTYDP KOMIUIEKC TYJia KapIIWIUTH:
333¢/™ .25 830e"
25+ 333 415¢

=20¢"" =16+ j12 OM

=1

WNKKUHYY KOHTYD TyJIa KapLIWJINATH:
333¢7™ .25 830

T 25-/333 41500

Tyna koMIuieke Kapmunuk: Z=2,+2Z, =16+ j12 +16— j12=32 Om

=20e " =16-j12 OMm

=2

YMyMu# TOK: }:E:E:IO 4

zZ 32
Tyna KyBBart: §=U1=320-10=3200 BA
AKXTHUB KyBBar: P=RI*=32-10>=3200 Bm

P o
Jlemak 3aH>)KMpHUHT KyBBaT KOA(DPUIIUEHTH: cosp = <= 1 - 6Ynub aKkTHB

KApILIWJIMK XapaKTepra ara.
buprHYM Ba UKKMHYY KOHTYpP Ky4WIaHUIUIAPH:

Uy =1Z, =10-20¢”*" =200e’>" (B)
U,=1Z,=10-20e"" =200 7" (B)

« U, 200e”"

T M3 [ =2L=20 8.7 4
OKJIapHI/I AHUKJIaAaUMHNU3 Rl 25

- U, 200e”"

[ =—L= =6 4
X, 333¢

+ U, 200e7

VIKKHHYH KOHTYp TOKJIAPUHH aHuKIaiiMu3: {2 = R 25
2

—8c" 4
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.q~0
. U 200e 7’ -
[c=—C= =6/ 4
Xo 333e”
KOMHJICKC TCKHUCJIIHUKI4d TOK Ba Ky‘lJIaHI/IHI BCKTOp I/I(i)OI[aCI/IHI/I Ty33MI/IB:
+J
U,
I]‘ I.L U,
-1 I ‘ +1
. - U
1, 1.
-J

Macajna 3-9. bepwiran s5extp 3aHxkupu napamerpiapu: R;=50 Om, X>=-25 Om,
R>=25 Om, X3=10 Om, R,=2,5 Om,
X4:-5OM, R5:[ OM, X5:-2 OM,
Rs=1 Om, X,=2 Om 06ynuo0,
U=100 B xyunaHumra yJIaHTaH.

s 3aHXKHUp TapMOKJIapUIaH OKaJIuraH

I,IsBals KOMITJIEKC TOK
Xs KUHAMATIApU aHUKJIAHCHH.

Eunin:
TapMOK KOMIUICKC KapUINJIHKIIApWUHHU aHHKHaﬁMHS:
Zy=Ry+ jXs=1+2=¢"

Zs=R;—jX;=1-j2= e
HapaJIeJIJI YJIaHT'aH TapMOKJIap KOMIIJICKC KapIIUJIUTU:
Z()'ZS
L = —=250m

TYypTUHYM TapMOK KOMILJIEKC KAPIIWIUTH:
Z, =Ry~ jX +Z3=25-j5+25=5-j5="T]e"*
YunuHunu TaApMOK KOMIUICKC KapHIIHJIUTH

Z4.X3 7le—j450 '10@j900

7. = =
= Z+ X, 5—j5+ j10

=10 Owm

[lapanenn ynanran OUpUHYM KOHTYP KOMIUIEKC KAPIIWIUTH:
Z, = R,(R, - jX,) =20,6— /103 = 23e—j26°30‘
R +R,—jX,
3aH)KI/IpHI/IHF KOMIIJICKC Tyﬂa KapInJInuTH:
Z=Z,+Z,=20,6+j103+10=30,6— /103 =32,4¢e "
3amxupra oKMO KUpyBUM TOK KMMMAaTH:
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]:g:&.o:g,leﬂf =3+ 4
Z 324e7"

TapMOKIIaFI/I KyWJIaHUIUJIapUHHA TOIIAMU3!
Ui =IR,=31e"" 2372 =71,5¢7*" =70,5- /10,5

Us =U~Un =100-70,5+ j10,5=29,5+ j10,5=315¢/"*
ByHIaH TapMOK TOKIIApH:

[1=—2="""" =315/ =—j3+1 4

lo=1-1:=3+j-1+j3=2+j4 A4
Macaga 3-10. UWKku KOHTYpJM DJIEKTP TOK 3aHXKUPUTa MYKUA KAPUIWIUKIAPU
2,=7,=1+j2 Om; s.10.x. E; = 120 B, E, = 115 B tenr. Mkkura renepatop ypracura
Kapmuiauru. R; = 10 OM Gynran uctebmMoiIun yinaHrad. TapMoOK TOKH, KyWIaHUIIUIApU
Xap Xl ycyJuiap €paamMuaa XucoOJaHCHH.

z Z,
I] [ 3 12

1. KOHTYPJH TOK VCVJIM.
bepusnran 3aHXup UKKUTA KOHTYP/AaH TAlIKUJI TONTaH OYIu0, TapMOK Ba KOHTYP
TOKJIap WYHAIUIIM IApTIW paBuilga 6enarmiad ogaMus. 2.10.K. JaApHUHT HYHAIUIIIUHA

Euunn:

xucobra onran xonaa I.,I. KOHTYypJIap yu4yH UKKUTa TEHrjIama Ty3aMus3.

IG(ZI"'Zs]_I@ Z, :]::"

IG(ZZ+Z:§]_I‘7 Z3 :EZ

TCHI‘JIaMaJIap CHCTEMAaCHUHU €4HIll OnjIaH KOHTYPp TOKJIapH TOIMHJIAAN:

L(11+2)-1,10=120 ‘ 10

I,(11+,2)-1,10= —115‘ 1+ /2)

L,(11+2)(11+2)-1001 =1200-115 11+ ;2)

Bynnan: I, =(-5,04-;0,47) 4
120+1,10
11+ /2
BMpPUHYY TeHEPATOp TOKM KOHTYDP TOKHUIa TEHT:

BUpHHYK TeHIIAMagaH: I, = = (6,05 j1,53) 4
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L=D=(605-j153) 4 éxu 1, =~/(6,05) +(~1,53) =624 A
Nxxkuaun I'CHCPATOP TOKHU:

L=l6=(-504-j0A7) A éxu I»=+/(-504) +(~0,47) =5284

VctebMoman Tokd: Iy =Lo—L =Li—I» = (6,05— j1,53)— (= 5,04— j0,47) = (11,09~ j1,06)4
&xn: I, =/(1,09) +(1,06) =11,144

I/ICTe’bMOJIIII/I Ba reHepaTOpJIapI[al“I/I quHaHI/IH_I:
Us =1sR, = (11,09~ j1,06)-10 = (1109 - j10,6) B
U, =(110,9F +(~10,6f =111.4 B

EKU:

2. DKBHUBAJIEHT reHepaTop VCVJIMN.
3aHKUPHUHT UCTEHMOJIUM YJIaHTaH TAPMOFH Y3WITraH OVIICUH.

byHnna: Us :ﬁ]—iogl :ﬁ]_ﬂ:uo_w
Z,+Z, 2(1+j2)

V3unran XOoJiaTaa 3aHKUPHUHT TIKH

(1+,2)=117,5 B

z, I, 2

0 20

W Kapuiry | Ei =0, E, =0 | sbHH
. 0 .
E, [jR E, SKBUBAJIEHT F'€HEPATOP KAPIIMIIHUIHU:
3 YA
Z,==1=2-(0,5+ 1) Om.
- =’ Z, Z, ( / )
Uo 117,5

I/ICTe’BMOJI‘II/IIIaH OKaJIHuraH TOK: I =

= =(11,09- j1,06) 4
R+Z, 10+(0,5+ /1) (11,09~ 1,06)
s =11,14 4

HcrepMomuu Ky4daaHMIIL: U,=IR; = (l 10,9 - j10,6) B;

ek: U =4/(110,9) +(10,6) =1114B

3. TYI'VH KYWIAHHIILIAP VCVJIH
3aHKUPHUHT @ Ba 8 TYT'YH OTEHIMAUIApUIa KyUJaHMIII:

. Z a Z, . ('] :é1zl+ézzzz 5 =(236—'0225) B
I, j3 I, @ Y, +Y,+Y, 2]1+0,2 ’ a
Ua|| | R Ey (= J(236) - (02257 =237 B
.l-) . . B . B .
bupunuu E, reneparop Toku: I = Ei-Ua 120 (21’36 ;‘] 0.225) = (23,6 j47) 4
£, +J
Bru: I, = (23,6 +(-47) = 52,64

Wxxunum E, reneparopan okub yTyBUM TOK:
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[ (23,41 j47) su 1, =+(2341F +(-47) =525 4

=2

Uw  236—,225
Z, 10

HcTebMOIUn TOKM: Is =

=(0,24-0,023) 4

bynnan: 1, ~0,24 4
3-3. MycTaKkuJ euuil VIYVH Macajajaap:

Macana 3-1. Tox Ba Ky4IaHMIIUIAPHUHT KOMILIEKC UoaaIapu:

1. U=100(B) I=(16+j12) 4
2. U=60+,80(B) 1=20 4

3. U=60+ 80 (B) 1=,204

4. U=100e7 (B) 7=20e"% 4

6SJ7JIFaH KHﬁMaTJIapH Y4YH KOMIIJICKC Tyﬂa KapIInJINK, aKTUB Ba PCAKTUB TAIIKHWJI
OTYBYHU IapaMCTpJiap aHUKIIAHCHH.

Macana 3-2. Tok Ba KywIaHUIUIQPHUHT Xakukuil (9(p¢eKkTuB) KOMILIEKC

udonanapu 7 =(5+ j5) Ba U =(20+ j20) OYynranaa ToK Ba KywIaHHIILUIAp OHUM KUHAMAaT
ndoacu Ba TYJa KapIIMJIWTH aHUKJTAHCHH.
KaBo0: Z=-j4 (Om)

MacaJga 3-3. Tok Ba KywiaHUIUIap KOMIUIEKC ndoaanapu:

1. U =100¢"s (B) 1=10¢"s 4

2. U=10°¢ "> (B) 1=50¢" 4

Oynranma, akTWB KyBBaT, Tyja KapIIWIWK Ba TYyJa YTKA3YBUAHJIUK KOMILIEKC
udoaacu aHUKIAHCHH.

Kapo6: 1) P=1xkBm, 2)P=10

Macana 3-4. UMHaykTuB FanTak U =100 (B)KyWwIaHMIITa yjiaHraH OYmuo0,

Kapummukinapu R=3 Om, X=#4 Om. Tok Ba Tyna KyBBaT KOMIUIEKC Hdoaanapu
AQHUKJIAHCHUH.

Kago6: S =UI=(1200+ j1600) BA

Macaaa 3-5. Kapmmmnuk napamerpiapu R=20 Om, X;=10 Om OYnAran uHIyKTUB
FanTak wactotacu f= 50 Iy Gymran U=100sin(pt+45°) (B) xydmaHuur ynaHra.
YacroTa MKKM MapTarada KymaiTraH XoJIaT y9yH KOMIUIEKC TyJa KapIIWIWUTH, TOK Ba
TYNa KyBBaTH aHUKJTAHCHH.

WKapo: /=25 4,5 =177 BA
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Macaaa 3-6. Ilapanmenn cxemanga yjaHTaH yd4Ta HCTEBMOJIYM TapaMeTpJIapH:
. . . R;=50Om, X;=2 Om, R,=2,5 Om, X>=5 Om,
R;=1,25 Owm, X;=-2,5 Om  TEHI.
R R, U DKBUBAJICHT KOMIUIEKC YTKa3yBUaHJIMK
3 TapaMmeTpiiapd Ba YMYMHH 3aH)XKHp Y4YyH

Oypyak cos¢ aHUKJIAHCHUH.

WaBob: y=0425 (—); cosp=0,995
= Om

Macaga 3-7. Dnexktp 3amwxup napamerpiapu: R;=3 Om, X;=20 Om, R,=50 Owm,
X> =-100 Om, R; = 100 Om, X5 =50 Om

RI Xy TCHI. 3aH)KI/IpHI/IHI‘ OKBUBAJICHT aKTHB Ba
PCAKTUB KapHoInJInK KHﬁMaTJIapH
AHUKJIaHCHH.

Kagos: R=105,5 (Om), X=-5,3 (Om).

Macana 3-8. bepwiran 35ekTp TOK 3aHXKMPHHHI TOPMOK Tokiapu [=1,6 A,
It ] 1,=8,934, I,=I10 A Ba kapmmnuk R,=2 Owm
Oynranna, P; akTuB KyBBaT, coS@ - KyBBar
kodbdummentu Ba R;, X; -  KapIIWIMK
R, DR napameTpiapy aHUKJIAHCHH.
2

Kaob: P;=800 Bm, cosp= 0,446, R;=100m, X;=£20 Om.

Macana 3-9 .Onektp 3aHKUpHUHT TOKU /=10 A, xywianumi U=130 B ucremon
KWIaJuran aktuB KyBBatu P=500 Bm 6ynu6, ¢>0 Ba ¢<() Gynran xonatiapjaa TyJa
KapIIWIAK Ba YTKA3YBUAHIMK KOMILIEKC H(o1ach E3UICHH.

Waob: Z=(5+12) Om; Y=(2,96ij7,1)10‘20L
M

66



e

10.
1.

12.

13.

14.

15.

16.

17.

18.

3-4. CHHOB CaBOJLJIAPH:

Kommiekc con marematuk wudomacuHu E3uUHT. Diep QopMmyiacura H30X
O6epuHr?
Kommneke connap OwiiaH Kymuii, alpuil, KYymauTupui Ba OyJiHIll MaTeMaTHK
amasiapu Oakapuwiranja KaHjaai KypuHUILIIapaa ¢3unaamn?
Cunycounan y3rapyB4aH TOK 3aHKUPJIAPUHU KOMIUIEKC (CUMBOJIMK) ycyJuiapaa
xucoOnamga Kanaai apsamnukinapu 0op?
Huma yuyH kommnekc upona +j éxu e ~° ra Gypunum Gypuaru aeitumamu?
Cunycounan y3rapyBuaH (Tok, kywianui, JHOK) ¢yHKUMAIapUHE KOMIUIEKC
COH KYpuHHUIINAA UPOIaTaHUIIIMHI UCOOTIIaHT.
Cunyconpan Yy3rapyByaH TOK, Kywianum Ba J. [O. K. jmap xomiuiekc
udoaacuHm €3UHT.
Kommnekc  conmapuum  nuddepeHnuamiam Ba  MHTErpajUiall  KaHaau
Oaxxapuiaau?
OwM Ba Kupxrod koHyHJIapu KOMIUIEKC YCyJaa KaHaa udomaanaHaam?
AKTHB, peaKkTHB Ba TYJa KAPUIMIUK KOMIUIEKC U(OJacCuHU E3UHT.
AKTHB, peakTHB Ba TYJa YyTKa3yBUYaHIUK KOMIUIEKC U(POJTaCUHU E3UHT.
AKTHB, peakTHB Ba TYyJia KyBBaT TEHIJIAMAJIAPUHUHT KOMIUIEKC H(OJaCHHU
€3UHI.
U=220sin(wt +45), Ba i=10~2 sin(wt+90) Tok Ba KyunaHul (QyHKIUSIAPH
KOMILICKC yCyiiza KaHIIaI/I ndozananagn?
Kyumannm U=100¢"*’ B, Tox I=j10A4 6ynranna, KOMIUIEKC Tyna KapuIMIHK Ba
TYJa YTKa3yBUAHIMK KUMMATIaApUHN aHUKJIAHT
Tyna xkapumnuknapu: Z;=5+j11 Om, Z, = 4-j2 Om ra TEHr Ke€TMa — KET
ylaHraH TOK 3aHKUPU CXeMacu TYy3WwIHO YMyMUH Tyjaa KaplUWIUTH
AHUKJIAHCHUH.
Kommieke udponanapu: U = 60, I = 5¢°" 6ynranma xommiexc Tyma KyBBat
udoaacu Ba akTUB, pEaKTUB KyBBaTIap KUHMaTIapu KaHAal aHUKIaHA11?
[lapanen cxemana OUPUKTUPWITAH HCTEMONYMIAP KOMIUIEKC KApUIMIUKIApH
Z,=10¢ % Om, 2= 5% Om OynraHa KOMIUIEKC SKBUBAJIICHT KApUIUJIUK KaHyara
TeHr‘7

= -220+j220 B, I =15 —j5 A xommnekc upogaTapMHUHT OHHIl CHHYCOMAN
y3rapyBuaH KHAMATIapUHH E3UHT .
I =-5¢"" 4, U=j 141 ¢”° B 6ynran xommiekc ndoaaTapHUHT OHUH CHHYCOHAAT
y3rapyBuyaH TEHIJIaMacUHU E3UHT.
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Y3apo HHAYVKTHB 00FJAHIaH V3rapyB4aH 3JeKTpP TOK
3aHKHUPJIAPDH.

4-b00.

4-1. Acocuii Ha3apuil TVIIYHYAJIAP.

DIEeKTPOMArHUT MHIYKIUS KOHYHUIa acOCaH MHAYKTUB FalTakla, TOK i, MAarHUT
okuMu @, KM MHIYKTUB mapaMmetrp L y3rapyBuaH Oyiica Y3MHIYKUHUA 3.10.K XOCHII
oynanu.

g Ay _ydd_ di
dt dt dt
Arapjia UKKUTa MHAYKTHB 3J€MEHTJIAPHUHT OMpHUIaH OKUO YTYBUM TOK UKKUHYH

WHIYKTUBIUKIA 3.F0K XOCHII KWIca, OyHJIai 3JICKTP TOK 3aHXUPHW WHIYKTHB OOFJIaHTaH
nevunaau (Tpanchopmarop).

Vay

28
¢n)

<

A

|

BYHIIa HHAYKTUBIHUKIA XOCUJII 63”/J1a111/1raH MarauT OKUMMH:

—D, +D

q)] = q)ll +q)]2 } eKI/I 1ymymuii 21
q)Z = q)22 + q)ZI 2 ymymuii = 2 — 12
YUynraMra uiamrad MarouT OKUM:
lPl = VV]((DI iq)zl):qjl ilPZI
le - W2(®2 iq)lz): le ilPlZ

NunykTuBaukiapaa Xocuii 0yiaauran y3apo HHAYKIUSUIaHYBYH 3.10.K:

di,

n .
2 :_le] :_d(lP_lPﬂ):_le] id\Pz] :_Llﬁile_:£1L+£1M
dt dt dt dt dt dt
gzz_leZ __d(TZiTIZ):_dTZ ileIZ :_LZ%iMlzﬁ:£2L+£2M
dt dt dt dt dt

M, =M, =M -¥3apo UHAYKTUBIMUK KodbdunmenTu neinnaau Ba ['n ynuanaau.
M — k03pduLIMEeHTH UHAYKTUB FAITAKHUHT Ypamiiap COHHra, ¥3apo
YKOWJTAIIUIIINTA Ba MarHUT TaBcudura xam OOFJIMK OYiaau.

1. Kerma-kert cXeMajaa vJIaHIrad MHIAVYKTHUB FaJITakK

By X051/1a KOMIIIEKC TYJ1a KAPIIMIIMK:
z=2z,+2,+2z, =(R, + joL )+ (R, + joL,)F2joM

€kn z,, =12joM -y3ap0O UHIYKLIUS KOMIUIEKC KAPIINJIUTH.
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“IImroc” uiopa UKKATa MHAYKTUBIMK KETMa-KeT, MUHYC “‘UIIopa’ 3ca Kapama-
KapIlly yJIaHUIIra Mmoc O0yiaau.

,,{::kJVVL__JVVL_E:}_*
- —_>
U] U2

DKBUBAJICHT UHJAYKTHUBIMKIIAPD 5’/3ap0 YJIAaHHUIII CX€Macura acocas:
L.=L+L,+2M
L =L +L,-2M

Kapama—xapuu

I/IHIIYKTI/IBJII/IKJIapIIaI‘I/I KyWJIaHHIIap:

U1:[1 éli]a)M)

U2=[2 AZiJWM)

2. ITapaJieny cxeMajia yJIaHMII
[lapanenn cxemana OWPUKTUPUITAH HWHIYKTUB OOFJIAHTaH TOK 3aHXUPUHU
. xucobnamga KupxropHuHr 2-KoHyHUra acocan
Xap-OMp TapMOK YYyH TY3WIraH KOMILJIEKC

R R

‘ ’  TEHIVIaMallap CHCTEMAaCHMHM €4ull  OuiaH
o M | TapMOK TOKJIapH TOIIHJIAJIH.

Ll LZ

TapMOKJIapHI/IHF OKBUBAJICHT KapIIWJIUKIIAPH:

2 2
212y T zZy _Z1Z2y T Zy

= 209 =
Z) T Zy Z) —Zy

Z15
TeHrJIaMara dCOCAH 3KBHUBAJICHT CXCMAaCHUHU Ty33,MI/I3.

X5 R3

— N}

JleMak mapaien cXeMaza yJlaHTaH MHAYKTUB FaITaK TOK 3aHKUPHUHU 3KBHBAJIEHT
cxema, €KUM KaplIWJIUMK [apameTpiapyd OpKaldul HWHIAYKTUB OOFJlaHMaraH  akTUB
KApUIWIMK R, Ba X, WHAYKTUB KapIIMJIMK KypUHUIIIA Udoganam MyMKHH .

z, = R, + jx,
Xycycuit xonnaa, arap (R, = R, =0) Oyca,
LL -M’ LL -M’
L]3 =T — ., L23 S ———
L,¥M L+M

3aHKUPHUHT YMYMUM KapIIWIIUTH:
2
7. — 212, T Zy
=5 —
R+2z,+2z),
3. UHnykTUB OOFIaHTaH 3aHXKUPHU XucoOnamnaa Ooraanum kodddunuentu -K
opKaJii xam udoaanaHaau.
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M<1

JLL,
WunyktuB OoOFnaHTraH FalTakjiap MOC paBHIIga ¢€EKM KapamMa — Kapiou
OupuKTHpUITaH O¥yica:

K =

.. L, —-L
L,\zoc:L_M>0 5 LKK:L_M<0 CKUAU M:MTM(

Nunykrusnuk L Ba y3apo unAyKTUBIMKIaAp M MyBO3aHAT TEHIJIaMaCH.
M*<LL, @éu 2M><L +L,

4. Y3akcu3s TpancdopmaTop (XaBo TpaHCHOPMATOPH)

Cxemazna Oepuiran y3akcus TpaHCQOPMATOp 3aHKUPHUHU XHCOOJAIIIa KOHTYPIIH
TOK ycynu €KM  OKBUBAJEHT cxeMacu OwiaH  Oaxapunaau.  Arapna
TpaHchOpMATOPHHUHT OMpIaMYM YYJIFaMUaH OKaJWTaH TOKHH aHUKJIAI 3apyp Oyica,
Mypakka® WHAYKTHB OOFJIaHTaH TOK 3aHXUPU PKBHBAJICHT cXeMacuaaH QoiganaHra
XONJa WKKWIAMYM YYIFaM KOMIUIEKC KapIIWIATH YpHUTAa OupliaMydl dyiFamda
KUPYBYM aKTUB R, Ba PEAKTHB x, KapIIWIHKIAp OUIaH amMaIlITHPIIAIN:

R Zy
_R2+ 2 2
2 T X,
;2
. Zy
Xo =y
2 T X,

bynma R, Ba x, - TpaHC(OPMATOPHUHT WKKHJIAMYHU YYJFaM aKTHUB Ba PEAKTHB
KapIIInKiIap.

HcTemonun Kapmmiauru nHoOaTra OJMHTaH:

R'=R,+R,, X=X+X,

Houmo R >0 06ynu0, capd Oymanuran KyBBaTHH H(oaaTANIN.

Arap TpanchopMaTOp UKKHIAMYH YYIFAMHUTa UHAYKTUB KapIIUIUK yIaHTaH
Oynca, yuna x, >0,x, <0 OYnub TpaHCHOPMATOP MArHUT OKUMH CyCas Iy

Arapajia CUFMM KapIIWINTH yilaHran oynca, x, <0,x,>0 0ymubd
TpaHC(HOPMATOPHUHT MAarHUT OKHMH KyYasiIu.

TpanchopMaTOPHUHT SKBUBAJICHT CXeMajapHy.

R, (LI_M)I I, R, (L _M)

|

L ]
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5. bup HeYTa MHAVKTHUB 00FJIaHTaH MYPAKKA0 TOK 3aHKHPHHM XHCO0JIaII1a,
Kupxrod koHyHIapu, KOHTYPJIU TOK YCYJIH, YCTMA-yCTIIMK YCYJI Ba SKBUBAJICHT
reHepaTop ycyJuiapuaaH (oiiiananuiaiu.

Vsapo WHIYKTUB OOFJIaHTaH TOK 3aHXupyiapy KupXropHuHT MKKUHYM KOHYHHUTA

acocaH TeHIJama Ty3uiranjaa kymumua Uy =+joM , -1x  udona naigo 6yimub n -

rantak [  TOK OKWO yTranaa xocwi Oynaauran KywiaHuiHu udoaanaiau. bynna

wiroc (+) €ku MUHYC (-) HIIOpayiap HHIYKTUB FaITaKIApHUHT YIIAHUII CXEMacH
Owian 6oFnuK OYynaau.
WuaykTuB OOFIaHTaH TOK 3aHKUPIAPHUHT KOHTYPJIM TOK YCyIuaaH Goiigananuo

XHcoOmamna, N-KOHTypiaru + joM ,, -Ix  udoaa UIOpaCuHU aHUKIIanAa, n Ba k
KOHTYpJ1ap OOTJIOBUM FanTakAard KOHTYp TOKJIapu /, Ba [, Oup Xwi HyHajauimiga
Oyica, “muiroc’ uiiopa, arapja Kapama- Kapiiy WyHanuiiga oyinca, “mMuHyc” uiiopa
Oownan onuHanu. (Cxemana HyKTa OusaH OeJITMIIaHraH uiopainap TOKIapHUHT
KUPHUIIIATA MOC KeJIaJM XaM/ia “TUTIoC” UIopacH OMJIaH XUcoOTa OJIMHAIH. )

4-2. MacaJja e4uiil.
Macana 4-1 KerMma-KeT ynaHraH MKKATA PEaKTUB FalITaK IMapaMeTpiapu

R, =600m , R, =400m, x, =8om x, =lom 0YymuO, U =300B KYWIaHUIITa YJIaHTaH .

bornanum korpdunmrentn K=0,565 Oynran MKKUTa FaITaAKHUHT ¥3apo MOC Ba
Kapama-KaplI yJIaHraH cXeMajlapy y4yH YII4OB acOOOIapHUHT KYpCaTHIL

KHﬁMaTJIapH AHUKJIaHCHUH.
k

*

Euwnn :
A) Kerma-keT (MOC) yJIaHUII
VY3apo UHAYKTUB KAPIIWIUK: x, = oM = koL, -oL, =0,5654/8-1 =1,6 OM

KoMIuiekc Tok: 1 - v
R + ja)L/\'lOC
BYHIIa L,\zoc = L] + L2 + 2M
R=R, +R,

KoMIIeKC Ky4IaHUII XaKuKui coH 6Ymu6 U = U =300B

Exu: =Y 300 05 1474
R+ jol 10+ /12,2

AmrniepmeTpiaH OKMO yTYBUM TOKHUHT XaKUKUA KUIMaTH:

I =+412,05" +14,7° =194

BI/IpI/IH‘II/I raJITakgaru KOMIJICKC Ky4JIaHUIII:

Mmoc
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Ul =1, (R, + joL + joM )= (12,05 — j14,7)- (6 + j4 + j1,6) = (213,3 + j27,5)(B)
BonbT™meTpaaru kywnanuim: U, =4/213* +27,5* =2168
Nxknuaun raJITakgaru KOMIJICKC Ky4YJIaHUIII:
Ua=1Ry+joLly+joM,)=(86,4— j27,4)(B)
MacanaHuHT €YUMUHU TCKIIUPpAMU3:

U=U+Us =2133+ j27,48+86,4 — j27,4 = 2997 + j0,06 ~ 300B
b) Kapama-kapiuu vJaHMIIL

U

Kommiekce Tok: =
R+ joL,,
BYHIIa: Kapama—xapuiu = L] + L2 - 2M
Exu: X, =0L,= oL +oL,~20M =8+1-2-16=58 Ou
Toxk =390 _ (22,5- j13) 4
10+ j5,8

AMIIepMeTp KypcaTauras KniiMati: [ =+/(22.5) +(-13)° =264
BupHHYM FajTaKIard Ky4IaHUI KOMILIEKC Hdogacu
U, =I(R+joL+joM )=(22,5- jl4)-(6 + j8+ jl,6)=(218 — j65,6)B
BosbT™MeTpIark Ky4IaHuIl:
U, =/(218) +(65,6)> = 226B
VIKKMHYY BOJILTMETPIAArH KOMILIEKC KyUJIAHMIII:

U,=1(R,+joL,—joM )=(82,2~ j65,5)B

Jemax §3apo MHIYKTHB KapIIWIUK a0CcaloT KUHMaTh x,, = oM >x, =L, JaH

O0Yr0 peakTHB KapUIMIUTH “MUHYC” HIIOpara TeHT XaMJla KOMIUIEKC “‘CUFUM’
KapIIWJIUTUTa MOC YKaHJIUTH udorananu.

Macaaa 4-2. V3akcu3 TpaHC(HOPMATOPHUHT (XaBO TPAHC(HOPMATOPH) HKKAIAMYH

I yyJIFraMd  UCTEbMONMM  Kapmwiurn R=I10 Owm
ynanran Oymu6, Oupmamuum uynramu U=100 B
KywiaHuira ynanrad. TpancdopmaTOpHHUHT cant

R WIUIAll  XoJaTujaa OupiiaMud Ba  HKKAJIAMYH
yynramiiapugard  TOK, Ky4yJaHWII Ba KyBBaT
Kunmamiapu: /,, =104, P, =100B7, U,, =100B5,

U,, =100B,1,, =2,54,P,, =100BTa TeHr. TpaHncpopMaTopHUHT Oupjiamuu W, Ba

UKKWIAMYM W, yynFamiiapuiiad OKaJuraH TOK Ba Qoiinanu um Kod3(-QuimeHTu
AQHUKJIAHCHUH.

Euumn:

oy E
¥Y3apo UHAYKTUB KapIIWIUIY : X, =oM = 1—20 = % =18 Om
10

BI/IpJIaM‘II/I IIS'/JH:‘aM AKTHUB KapIOWJIWIU :
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bupnamuu uynram Tyia KapUIwinry : z, = —= =10ou
0

U
I,

bupnamuu 4yraM peakTHB KapIIWINTH :x, =+/z. — R} =9,450m

Wxxunamun 4ynram akTUB KapLIWIUTH : R, = —2- = 160m

2
120

NkknnamMuy 4yiFaMm Tyna KapUIWiIuTH : z, = ;o= 400m
20

WKkuiaaMuu 4yjFaM peakTHB KapUIWIUTH : z, =+/z, — R, =36,60u
KupxroHuHr 2-KoHyHUTa acoCaH TEHTJIAMACHHU €3aMU3 :
Uy =1 R+ jxy )+ 1 jxy,
O0=1,(R,+R)+ jx,+11x,,
WNKKkuHYY TeHr1Iama aH:
Y S R—
(R, + R)+ jx,

Toxk I 2 KUHMMATUHU 6I/IpI/IH‘II/I TCHIJIaMaAra KysaMHn3:

. ' . jx '
U1 :]1 (Rl +Jx1)_[1(Rz—-mij =

2 2
. R, +R .
Cillg Rt R mn L
(R, +R)+x] (R, +R)+ x3

byHnnaH 3aHXUPHUHT SKBUBAJICHT TYyJa KAPIIWINTH: Z, = (4,46 + j8,29) Om

5 .U, 100
bupiaMuu uynramaaH oKaaurad ToK : [, = —

. 446+ 89)"
TOKHUHT XaKUKWAM KUIIMAaTH: I, =(5,1) +(2,5)% =10,724
WNkxunamuu uynramaaH OKUO yTyBUM TOKHU U(OIaTOBYM TEHIJIaMa aH:
f=mh— P (55 jos— S8
(R, + R)+ jx, (76 + j36,6)
HNkkumamuuy yynramMaH OKaJIUraH TOKHUHT XaKUKAW KUAMAaTH:
I, =+(2,3)% +(0,))* =2,34
TpancdopmaTopuunr ¢poitaanu um Ko3pOUIMEHTH:
P, I;R (2310
T= P TR+ 2R, +R) 107
Macana 4-3. VHaykTuB OOFJIaHTaH UKKHUTA FAJITAK CUFUM KApIIWJIUTH OWIaH
KeTMa- KeT yJaHTaH 0ynuo, Kapmuiaukiap: R, =10,5 On,ol, =14,6 Om, R, =10,6 Om,

=(-2,3-j0,1) 4

=0,62

oL, =17 Om, M =32 Om. yactotacu f=50 KIly ra TeHr. 3aHXup/iaH OKUO yTyBUU
TOK [=2,2 A xyunauuii U=88uB. CuruM Kapmuiauru Ba curuM C aHUKJIAHCHUH.
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Euyunn:

AKTHUB KapIINJIATH: R=R +R,=2110m
U 88-10°
TVma kapIuiury : z=—=—"-——=40 Om
yia kap I 22-10°°
PeakTuB KapImik: x=x, —x, =tVz’ =R’ =434 Om

Fanraxiiap MHAYKTUB KapIIWINTH X, = ©L, + oL, + 20oM =38 Owm
CufuM KapUIvInrua X, =x, —x=38%£340m

JleMak MHIYKTUB FaNTaKJIaApHUHT Y3apo yIaHUII cXeMacura Kapad CUFUM HKKHU
XWJT KapIIWIMKra ora 0ynaau.
X =38-34=4 Om,  x. =38+34=72 On
1 1

€KU: C'=——=08-10"¢ =08 ux®, C"=——=0,044-10"® = 0,044.x P
wx wxc

Macana 4-4. Cxemaza KeJITUPWITaH ¥3apo UHIYKTUB OOFJIaHTaH TOK
3aH)KUPUHUHT OUPUHYM TAPMOTHIAH OKaeTraH Tok /=10A4,600rnanum ko3QphuunenTu
K=0,75. Ilapametp kuiimatinapu: R, =2 Om, x,=10 Om, R, =1 Om, x,=4 Om,

x, =2 Om. Fanrak Kywianumapy , yYMyMuil Ky4JaHUII Ba KyBBaT aHUKIAHCHUH.

Euunu:
Kupxro¢ koHyHIapura acocan KOHTYp TOKJIapu HyHanum 0yiinya TeHriama
Ty3amus:

I +1,=1,
U=1IR +1,joL, —1,R, —I,joL, +1,joM —1I, joM

) ) ) 1 )
O=-L,R,-1,joL, —I,(—j—)+ 1, joM
oC

Vsapo MHAYKTUB KAPIIWIUK x,, = oM = k4/x,x, =0,75,/1,4 = 1,50m
Tysuiaran TedriaaManap CUCTEMAcHH edaMu3, OyHaa I, =1, =104 OYuo,
XaKUKUW COH Ba KOMIUJIEKC TCHIJIMKIA XaKUKUH YK Oyitnda HyHanTUpuiIaIu.
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10 +1,=1, (1)
U=102+ j2,5)-1,(1+ j55) (2)
O=-L,(+ j&+ j15+1,-j2 (3)
BupuHuM TeHrnamanad 10+ 7, = I; Hu (3)- TeHIIamMara Kysamus.
L+ 4+ 15415 j2=—1,(1+ j2)+ j35=0

S35 _ (144 j7)4
1+ ;2

bynnan: I, =

TokuuHr 23ppexTrB KuiiMatu: 1, =+14% +7° =245 =15,64
bupunun Tenriamanas:

I3 =10+1>=10+14+ j7 = (24+ jT)4

I, =247 +7* =625 =254

Nxknaun TCHINIaMaJdaH, SaHX(I/Ip YMYMI/Iﬁ quHaHI/IH_H/I:
U =102+ /2,5 —(14+ 7)1+ j5,5)B
Kyunanui s¢pextuB kuitmaTu:
U =+/(44,5) +(59)* =/5461 =73,98

BI/IpI/IH‘II/I raJITakgaru Ky4JIaHHWII:

U =1 (R +jol)—~1: joM =102+ j)~14+ j7)j1,5=(30,5— j11)B
Kyunanui s¢dextuB kuitmaTu:

Ui =(30,2)? +(11)? =4/1051,2 =32,4B

NKkuHYM FanTak €KUM KOHJIEHCATOP Ky4YJIaHUILL:
U,=-1,(R, + joL,)+1i joM =—14+ j7)(1+ j4)+ j15=(14- j48)B

D¢ddexTruB KuitmaTu: U, =./(14)* +(48)* =508

3amKup akTUB KyBBaTH: P =P, + P, = IR, + [;R, = 445BT

Macana 4-5. HWuaykTuB OofjaHraH napaieiijl cXxeMajia yJlaHraH TOK 3aHKUPUHU
TyJla KapIwinkinapu z, =(5+ j10) Om, z, =(100+ j20) Om, z,, =10 Om

6ymu6, U = 1208 KyuIaHHUIITA YIaHTaH. 3aHKHPra KUPYBYH TOK Ba KyBBAaT KHIMATIapH
AQHUKJIAHCHUH.

Euunr:
! [Tapanenn ynanran XoJj1a KOMIUJIEKC SKBUBAJIEHT TYJIa
] KapLIWINKIIApU
2 2
[ J
_ZyZy = Zy .
U Z] 22 §13 - - (697 + ]899)0M
; M 72 Z,=Zy
1 2
Z.Z,—Z )
. Zyy = 2122 =M _ (56,4 — j6)om
Z1—Zy

TapMoOK TOKIIapu:
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=Y _(64-86) (I\=1084)

2,

1=Y —@1-j027) (1>=224)
2,
YMymui TOK: I=01+1>=(85-/838)
bupuHuu rantakagaru peana akTUB KyBBAaT:

P, =R,(UI,) = R,[120(6,4+ j8,6)] = 768BT

Fantakgarn aktuB KyBBaT 3ca: P, = IR, =115-5=574BT
KysBatnap dbapku: AP, =P, —P'=768—-574 =194BT
WKKkuHYM FranTakaaru peaj akTUB KyBBarT:
P, =R, (UL,)=R,[120(2,1+ j0,22)]= 252BT
Fantakgarn aktuB KyBBaT 3ca: P, = I, R, =4,46-100 = 446 BT
KysBatnap dbapku: AP, = P, — P} =252—-446 =—194BT
byHnna uKKMHYM ranTakaaru eTulManauran AP, = —194BT aKTUB KyBBaT
Y3apOUHIYKIMS XOIUCACUTA ACOCAH DHEPIus OMJIaH TaAbMUHIAHAIN:

P, =P, Re[ja)M}] }2} = R[j10(11,56— j19,4)]=194BT

Macaja 4-6. Y3akcu3 TpaHcHOpMATOPHUHT UKKHJIAMYH YYIIFaMaaH OKUO
yTaaurad Tok I, = 0,54 6ynu0, CHFUM KapUIWIUTH YJaHTaH, FAITaK lapaMeTpiaapu

1
R, = 600om,wL, =800m, R, =900m,wL, = 450M,—C =210om Ba OoryaHuI KO3 DUITUEHTH
)

k=0,5. bupnaMuu 4yiaraM TOKM Ba KywIaHUII KUHMaTIapy TOMHIUO, BEKTOP
nudonacu Ty3UJICHUH.

Euwnur:
VY3apo HHAYKTUB KAPIIWIMUK: x,, = @M =k, oL, - oL, =300m
Kupxrod koHyHmapura acoca KOHTYp TOKJIapH MyHauiu OVinya TeHriama

Ty3aMH3: {Rz +j(coL2 —%ﬂlﬁjwM 11 =0
Q)

. °R2+j(wL2_lcj 90+ j(45-210
Bynnan I, =1, wC) _90+j(45-210)

=3,140% A
— joM — j30
bupiamuu yynram Ky4dJaHUIIN:

Ui = (R, + joL )]+ joM I = (60 + j80)3,1407 1+30-0,5 = 328¢7%
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BekTop udoaa Ty3uIn yayH, KapIIuIUK MapaMeTp KywIaHHITapHHA aHUKJTaIIl
3apyp:, Us =R 11 = (165+ j90)(B) Uy, =R, I = 45(B)
Ui = jol, 1) =(~120+ j220)(B) Uy, = jol, I = j22,5(B)
Uw, = joM I, =(—45+ j82.5)(B) U, = joM I = j15(B)
Ue, =1, =—105(B)
joC

Kommieke Tekucnukaa BeKTop udogacuHu Ty3aMus3.
A

+1

+/

Macaja 4-7. Cxemana Oepriiral 3JICKTP TOK 3aH)KUPUHUHT KapIIHIUK
napamerpiuapu: R =2 Owm, x,=10 Om, R,=1 Om, x,, =10 Om, 6yau0 U =150MB

KyWIaHUIITa yJaaHrad. TapMoOK TOokiIapu Tonwind U, Ky4wIaHWII aHUKJIAHCHH.

%U]—H

I, R, X1 a b
y : .(\(\(\

1
M
sz gr%
L2 XL3
a - U
@ ab
T

< C.

(

b

1. KupxrohHHUHIr KOHVHJIAPUTA ACOCAH €YU
KupxropHuHr KOHyHJIapura acocaH TeHIJIama Ty3aMu3:

=i+, =0

lel +ZM|21.2 +ZM23j3 +52j2 +ZMlzj1 =U
szz +Zsj3 +§M|2j] +ZM3zj2 +ZM3zj3 =0
bynna: z, =(50+ ;20)

z, =20
zy =(j20-j50)=-,30
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Zy, =JjoM,, = j10
Zy, = oM, = jl0om

TeHrnama KapIniInvKiIap Ba KyWIaHUII KUMMaTIapUHU KyHCaK:
I —1,+1,=0
5+ 3, + j31, + ji, =25
I,+31,-21,=0

JleTepMUHAHT yCyiu OWJIaH €YMIL HATH)KACHA!
A= 5(1 +j2),A] = 25’A2 = _75’A3 =-100

Jlemaxk: I, ==L=(1+;2) (MA)

>>|>

I,==2=-31+,2) (MA)

2

I, =

=—4(1+,2) (MA)

> |

U, - HOTEHIMAJ KyWIaHUII YYyH TEHIJIaMa Ty3aMH3:
U, =joM,I, + joL I, + joM,I, =180~ j90)(MB)
2. KOHTYpJIM TOK VCYJIUTa ACOCAH €YU I

KonTyp Toknapu WyHanuimu Oyiinya TeHTjiaMa Ty3aMu3:

(zy +2zy M, + (2, + 2y, + 2y ), = U}

(z, +Zyn +Zu, )j+(522 +2ZM23 )jb =0

bynna: z, =z, +2z, =(50+ j40) oM
Zy=2z,+z;=—j100M

U(zy + 2ZM23 )

TCHFJIaMaJIap CHUCTEMACHHHU €YUl HaTHXacuja: . =

A
© —Ulzy+zy, +zy,)
Ib — 12 23
A
Bynna: A=(zy +2z2y Nz +22), )= (2, + 2y, +2,,)°

Ymly Kapmuivk napaMmerpiaapyu KUHMaTIapuHd KyWdIl OUIIaH:
I,=(1+;2)(MA)
jb =(-4-/8) (MA)
TapMOK TOKIapuHUHT KoMIuiekce udonacu: 1, =1, = (1+ j2) (MA)
I, =1 +1,=-3(1+,2)(MA)
I,=-1,=(4+,8) (MA)
Kyunauui: U, = joM 1, + joL,1, + joM,,I, = (180~ j90) (MB)
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4-3. MycTaKWJ e4Yull VYVH MacaJajaap:

Macaga 4-1 Ilapanenn cxemaja yJdaHraH FAITAKHUHT apaMeTpiiapu R, = 20om ,
R, =200m, x, =100m, x;, =200m Ba x, =100m TEHT. 3aHKUpra KUupuil €K SKBUBAJICHT
KapIIWINTHU z, = z, AHUKJIAHCHH .

Kapob: z, =z, =16270/*"

Macasa 4-2. MnjykTB OOFJIaHraH FalITAKHUHT IApaMeTpiapy x, =15om,

=200m, x,, =30om Oynranga, 6ormaHuil kodppunuentu k aHUKIAHCHH.

2

KaBo6: k=0,17

Macana 4-3. bepuiras 3JeKTpOMAarHUT 3aHKUAP NTapaMeTpiapH:
C=43mx¢,L, =22I'n,L, =18T'n,M =6,5ul'n R =10,50m,R, =9,20m,U =100B, f =200.1'11
CuruMra yjaHTraH BOJBTMETPHUHT KYpcaTUIll KUMMAaTH aHUKJIAHCHH.

KaBoo: U=48B

MacaJga 4-4. TpancopMaTOPHUHT KapIIWIKK MapaMeTpiiapu
2200 o (V)
R, =230m,x, =8om, x, =100m,x,, =8om, z, =335/ om,0¥110, OUPIAMIH TYIFAMH
U, =100B KydJIaHWIITa yJaHraH. bupiaMyn Ba HKKAIaM4H dyiiFaMiapuaad OKUo
YTYBYH TOK aHUKJIaHCHH.

KaBo0: j] = 21’914;['2 — 22’8£j]5,8°

Macaja 4-5. Cxemaga KeITUPUWITaH TOK 3aHKUPUHUHT MMapameTpiaapu x, =140om,
x,, = 600m , R =300m 6YU6 U = 2008

. Y, _ Kywianuira yiaanrad. TapMok Toknapu, U,,U,
Yo A\) . Ky4JIAHHUII Ba KyBBaTiIap OajJaHCH aHUKJIAHCHH.
. M™>3% RD ¢U )
u i Kagpoo6:
: L U, =171B;U, = 60B;1, = 0,674 1, = 24,1, = 1,43 4;

S =UI =120+ j260(BA)
j] :—036+j0,314; jz :172_j13614;1.:0a6_j1’314
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Macana 4-6. bepwiran cxemaHuHr mnapamerpiapu: z, =3+ j) Om,z, =—;10 Om,
zy, =12+ j5) Om x;, =3 Om, x, =2 Om, x; =3 Om,
x, =80m OYnuO, y4YMHUYU TapMOK TOKHU

I, =14 Ttenr. TapmMok Tokmapu I,,/, Ba U,
Ky4JIaHUII aHUKJIaHUO, Tonarpaguk
JUOTpaMMacy Ty3WJICHH.

Kaob: [, = j24,1, =1+ j24,U, = j12B
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p—

10.
1.
12.
13.
14.

15.

16.

17.

18.

19.

4-4. CHHOB CABOJLIAPU:

V3unaykuus Ba  ¥3ap0  MHIYKIMS —XOMMCANAPUHMHT (BM3MK MAbHOCHHH
TYIIYHTUPHUO OEpHHT.

Maruut WHAYKIUS, MarHUT OKHMM Ba WHIYKTUBIMK TEHIJaMajapu KaHjau
udoganananu, Yr4oB OUpIUTU HUMA?

DNEeKTpOMAarHuT MHAYKIUS KOHYHUHU H(POAATIOBYM TEHIrJIamaaaru e= -wdg/dt
«MHHYC» UIIIOpa MabHOCUTA U30X OEPHHT.

V3apo nEAyKTHB GOFnaHuI Ko3PGHUIMEHT NPOTACHHHN E3HHT.

V3apo nHAYKTHBIMK K03DGHUIHEHTH HPOTACHHH E3HHT.

V3apo wmumykmmst DJIOK  kammaii udopmanaHagd Ba HyHAIMIIK — Kanjgaii
aHUKJIaHaOU?

V3apo WMHIyKTHB OOFJIAHraH TOK 3aHXUPIAPHHUHI YJIAHUII CXEMaJapUHH
YU3UHT.

V3apo MHIyKTHB GOFNaHraH KeTMa-KeT Ba TNapajuieNl cXeMajapia yJIaHraH
3aH)KUPHUHT SKBUBAJICHT UHAYKTUBIUK TEHIJIAMACUHU E3UHT .

V3apo HHAYKTUB GOFTAaHHUII KOA(GDUIHEHTH Taxxpuba acocuja KaHJau
aHUKJIaHaOU?

Yusukiu xaBo TpaHchopMaTopuHu Tabpudiad GepuHr.

TpancdopmMaTOpHUHT IKBUBAJIICHT ajIMalUIAIl CXeMAaCHUHHU YHU3HUHT.
TpancdopmaTtop Bazudacu, Ty3WIUIIN Ba UIILJIANT TPUHLIKUIIUHA Ouiacu3Mu?
TpancdopmaTopHuHT Tpancopmanusiam Ko3pHUIueHTn Huma?
TpancopmMaTOpHUHT WMITYM XOJAT BEKTOpP U(POJACMHU TY3UHT Ba TYIIYHTHUPHO
OepuHr.

Wupyxtusnuru L=0,05T'H Ba ¥y3apo uHAYKTUBIUK Ko3pduuumentn M=0,08 I'n
OynraH TOK 3aHXUPUHU Y3apo HHAYKTUB OofnaHum Kodhduiuentunu K
AHUKJIAHT.

Wupyxtusnuru Ly = 0,1 T'H, L,= 0,1 'y, uanykrus Oornanum koapdunrentu K
=0,8 OYiraH »JIeKTp 3aHXKUPHU Y3ap0 UHIYKTUBIUK KO3(PPUIMHTH M aHUKIIAHCHUH.
OkBuBaneHT wuHAYKTUBAMTH L,= L;+ L, —2M Ttenrnama O6unan udogananyBuu
¥3ap0o UHIYKTUB OOFJIAaHTaH 3JIEKTP 3aHKUP CXEMACUHU YU3HHT.

V3apo MHIYKTHB GOFNIAHTAH ydTa FANTAKIaH MOOPAT MKKM KOHTYPIH SJIEKTP TOK
3aHXKHUPHU YUYH KOHTYPJIHM TOK YCYJIUTa aCOCAH TEHIJIaMacUHU TY3HUHT.

Kerma-keT cxemana yjlaHraH WMKKKUTa WHIYKTUB OOFJIaHTaH (FaJITaK) 3aHXKUP
yUyH TeHrjJaMacuHu €3u0, Tanorpaduk BEKTOp JUarpaMMacuHU TY3UHT.
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5 —bo00. DJIEKTP 3aAHKUPJIAPHIA PE30HAHC XOAMCATAPH.

5-1. Acocuii HA3apU# TYIIVHYAJIAP.

PeakTuB snemMeHTIap, MHAYKTUBIMK Ba CUTMM KapIIMJIUKIApUAAH TapKUO TONraH
ANIEKTP TOK 3aHXKHUpJapuaa TOK Ba KyWIAHHII BEKTOpJIapu ycTMa — YCT TymuO, Oymnap
opacujara Oypuak ¢ =0 Oyiras xojijaa, pe30HaHC XOAMCACH 103ara Kejaju.

1. Kerma — ket yimadrad R.L.C 3amxupnaa Ky4JiaHUILIap pe30HAHCH.

R (xL) I,

L

< .
- >

1

0,C

Ym0y 3amkupaa pe3oHaHc xojaT Baktujaa X = Xc, €Ku: o, L— =0

1
ByHjian pe3oHanc 9actora: o, = ——(pad/ cex)

JLC

Jlemak pe3oHaHC XOJAMCAcHra y3rapyBuaH TOK 4YacToTacu f, MHIYKTHUBIMK Ba
CUTHM MapaMeTpJIapUHU y3rapTUPIIN OUSIaH SPULLIATIAIH.

o 1
Pe3oHaHc maiTua peakTUB JIeMEeHTIap KapIIWIUKIapu: o,L=——=p

0,C

Exu p= \/% TYJIKUH Kapmmiaurd neinnu6 (OM) ga ynuaHasu.

. U
Pe3onanc xojartna TOK MakcUMaJl KHMMaTHUra 3p141111/16: I, = E =7

max

Peaxtus anementnapaaru Kyunanu:U,, =U ., =1,p
Arap p>R Oyjica peakTUB KapUIWIMKIApJAard KywIaHumap MaHOa

KYWIaHHIOWAaH KaTTa 6yJ1am/1. Heua MapTara KarTa 6y.]'II/I]J_II/IJ'II/IFI/I KYﬁHﬂaFH HHucOaT
Ooman AdHUKJIaHaau:

Q:ULO :Uco _Wo, _ P
U U R R
bynga Q — KOHTYp caxwilyiurm €Exu acMJJIMIM JAeiwianu, Oa3aH cudar

K03 PUIIEHTH XaM JeHuIaiu.

N 1 R o
VYHra teckapu Oyirad KuiMar d = —=— KOHTYPHU CYHHIIIH JICHHUIIA]IH.
Jo,

PeaktuB kapunumkinapaarn KywiaHumiap Upp.x Ba Ucpax Makcuman KuWmatra
PE30HAHCIaH OJIIMH €KW KeWHUH dpUIlla]id, Ba Kyiiuaaru udojaa OuinaH n30XJIaHaIH.

2 2-d’
W, =0, ﬁBaa)C:a)o >

Pe3onanc koHTYp yacToTacH (®), 3aHXKUpP MapaMeTpiiapd, TOK Ba KywIaHMILIapra
HucOaTaH OOTVIMK (QYHKIHUSACUTA YACTOTAJN XapAKTePUCTUKACH JIeiniaau.

(Ivy s>Uw)> ULw)s Ucw) Xi(w)Xcw) Zw)
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By xapakTepucTHKanapHU aHalW3 KWIMIIAA TOK €KUM YacTOTaHW HUCOUN KUHMAaT

o @
opkanu udomaanaml aH4a Kyaa 0ynno, kodhPuiueHT n =— TeHr Ae0 OJUHAIH.
,

0
Bynna: 0, =——(pao/ cex); 1, :%

VY xonna: L -

I, \/ ) 2
I+{|n- J :d }
)\i H n
1
. m Cynaupuin ko duiuentu: d = n; — 1, Pe3onanc

\ KOHTYPHHUHI' MabJIyM 6I/Ip‘{aCTOTaHI/I YTKa3ul

|

| yerapacu:

i 0)0(1’]2 — M ) = (D()d.

| Pe3onanc xonatna teOpaHyBYaH SJIEKTPOMArHUT
|

SUATN , MaiiI0H SHEPIUsCH y3rapMmac OyJia .
| | |
> 1 1
}Izl ll Ihz B Wy=Wy, +W, :EU 2+§CU2 = const

2. Ilapannen ynanras g, L, C 3amkupuaa TOKJIAp PE30HAHCH.
Hapaneml YJIaHT'aH TOK 3aHKUPJIapuaa

pe3oHaHc xonatnaa 6, =6¢ 0ynub pe3oHaHC

1
JacTora: ———w,C=0
w,L

EKHu: o, :;(pad/cek)

NLC
PeaktuB QJICMCHTIIAPHUHT YTKA3YBUAHJINI'H:

U
L ®,C =y - TeHr 0ynuo,

@, L
TYJKHH YTKA3VYBYAHJHUIHU JCHUIAIHN. 1, ]
Pe3zonanc xomatna ymymuu tok: [p = Ug. <°° 1

PeaktuB snementiapaaru Toknap: I, =Ic,=UY

Arapna g <) Oynranja, peakTHB KapUIMJIMKIApaa TOK, YMYMHH TOKIaH KaTTa

1 1 o

Oymub: d=—=—-= Vg _g . KOHTYDP CYHUIIIHU JICHHIIA]IH.
[L 4 IC 4 U7/ 7/

. 1 .
TCCKapI/I KHHUMAT. Q = E = r - KOHTVDP CAPXMJIJIMI'M €K1 ACHUJIJIMI'Y JCHUHIIaaN.
g
Pe3onanc xonart YUYH YaCTOTAJIX XAPAKTCPUCTUKAJIAPHUHU TY3UIIA TOK Ba YdCTOTA

KHiiMaTiaapura HucOaH oJIMHraH TeHrjaaMaaad ¢oiganaHuIaau:

Pl ]
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5 g
—
\
\

| ] | |
] ] | |
] ] | |
: ] | :
I i Lo
b
| T | |
o d
L l L h
hl 1 h2
Kentupunran XxapakTepucTUKaZaH pPE30HAHC JyacToTa CYHHUII 4Yerapaljapu

d = h; — hy6unan udonananunagu.
Tokmap pe3oHaHCH TaWTHIA XaM DJJICKTPOMAarHUT MaHJIOH JHEPTUSCHHUHT

TEOpaHUIIN KyWIAHUIIAp PE30HAHC XOJaTHUra yXIIall Ba y3rapMac Oysiaau.
1

W==LI* :lCUZ = const
2 2
3. TaDMOKJIaHFaH QJICKTP TOK 3aHKHUPJIApHad PC30HAHC.

TapmoxkiaHran 2JIEKTp TOK 3aH)KHUpJIapuja XaM pe30oHaHC ImapThue =0 Oynuo,
TOK Ba KyWIaHHII BEKTOpJIapH opacuiaru Oypuak HyJra TEHT.

Exu: x,=0; 6,=0

bup HedTa MHIYKTHBIMK Ba CUTUM 3JIEMEHTJIApUJIAH TY3WJITaH Mypakkad 3JIEKTp
3aHKUpJIapyuaa pe30HaHC XOJUCACH, 0ab3u KOHTYP Ba TapMOKJIapZa XaM XOCHIJI 6yJII/II_I_II/I
MYMKUH.

5-2. MacaJja e4uIil.

Macana 5-1. Kerma — keT OMpPUKTHPHIITAaH TOK 3aHXHPUHUHI IapameTpiiapu
L=150 mxln =15-10"Tn, C=470mx® =47-10"®, R=5 Ou Oymu0, U=10 B xyunanumra
ynaHraH. Pe3oHanc yactoracu fj, peakTuB 3JIeMEeHTIapaaru KywWIaHHUIII

UL, Uc, TYJIKHH KapIIMIWTH p, KOHTYp acwuiurd ( Ba CyHuIn Koddduiuentu d

AHUKJIaHCHH.

Euunn: R L
’—:If —_— ]
UL
U Uﬂ -C

1

1 1
JLC  705.10°  26,6-10°°

Pe3onanc yacrora: o, = =376-10*(pao/ cex)

o, 376-10*
bynnan: =L2="" —=6-10°(2
YHIL fo o 628 (ey)
Pe3onanc xonar Toku: I, = % = % =2(A)
PeaxtuB kapmumnuknapu: x, =w,L =5650m

1 110"
0,C 376-10"-47
PeakTus KapmWJInKIapaaru Ky4jiaHrumiap:

= 5650m

Xc
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U, =IX, =565-2=1130 B, U.=IX.=-1130 B

TyJIKWH KapIIWJIWTH: p= 1/% =565

Acunnuk Ko3pUIUeHTH: 0= % = % =113

Cynui ko3QdunreHTu: _1_ % =0,885-10°

0

MacaJja 5-2.

[Tapannen cxemajaa YJIaHTaH TOK 3aHKUPUHUHT napameTpiaapu
1 .
R =50 Omu(g = 0,020—), L=16mlu=16-10"Tn, C=40mx® =40-10"°®, 6yau0, U = 2008,
M

Ky4wlaHUuIITa yinanrad . Pezonanc udactora fy, Toknap I, I; Ic cyaum kosdpdunuerTu d
Ba TYJIKUH YTKa3yBUAHJIUTU ¥ AHUKJIAHCHH.

Euunn:
1 1 1 pao

Pe3onanc gacrora: 0, = = = =1250 (——

* JLc Jea.10® 8-107° (C€K
Exu: fo = Do _ 199(2y)

2
Toxk: [=Ug =200-0,02=4 (A)
NHayKTUB Ba CUTUM PEAKTUB YTKA3yBUYAHIUKIIAPH:
= 1 _ 1 = 0,05 (L)
w,L 1250-16-10" oM

1
b. = ®,C =1250-40-10° = 0,05 (—)
oM
I/IHIIyKTI/IBJII/IK Ba CUT'MMJaH OKHO YTYBYH TOK:

I, =Ub, =10 (4), I.=Ub. =10 (A)

TyJIKUH yTKa3yBYaHIIUIH: y = \/% =0,05
Kontyp acumurn: 0="=25

g
Kontyp cynui ko3 dunuenTu: d= é =04

Macaaa 5-3. Cxemaza KeNTUPWITaH JJIEKTp 3aHXKUpH yactotacu f=400 [y
y3rapyByaH TOK MaHOaura yjJaHrad. Arap akTUB Kapmwinuk R=5 Om, curuMm napamerp
C=10,5 mx® Oynca, UHIAYKTUBIUKHUHT KaHJald KUMMaTHIa PE30HAHC XOJlaT ko3ara
KEJIaJIH.
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Euunu:
Y0y 3amKup ydyH Pe30HAHC MIAPTH, PEAKTHB YTKA3YBYaHIUKHUHT HATHHANCH
HOJITA TEHTJUTH OyJaau.

San: y=nyty
Bynna: y1=i=jwc; y2=i= L If_ja;Lz

z, z, R+joL R +o°L
Exu: y=ﬁ+j(a’c—zw—Lzz)

R +w°L R +w°L
“KaBc” nunjaru peakTuB yTKa3yBUAHJIMK TEHIJIAMACUHU HOJTa TEHIJIaliMU3:
oL
b i

YMymuit Mmaxpaxra kentupud o ra 6yiauo rodopuica:
o’L’¢*-L+cR* =0
NHayKTUBIMKra HUCOATaH TCHIJIAMaHU SYMMHU HITTU3JIAPH:

1+41-40°c*R*  1%0,85

- 20’ 132

I[eMaK SaH)KI/IpIIa pe30Hch XO0JIaT r3ara KCJInnim MYMKI/IH 6YJ'II‘aH I/IHI[yKTI/IBJII/IK
L, =0,014en =14mln

L, =0,00114 =1L14mln

1,2

KUHAMAaTJIapH:

Macana 5-4. Keiarupwirai TOK 3aHXUPU YUYYH PE30HAHC YacToTra o
TEHIJIaMacHu Ba aKTUB KapIIWIMKHUHT (Z)) KaHJIal KuAMaThaa pe30HaHC XOoJaT fo3ara
KEJIMIIMHA AaHUKJIAHCHH.

R!

_ T

Euumn:
3aHKUPHUHT TIapajeiul  yJaHTaH KUCMHMHM DKBUBAJIGHT CXeMacu OujaH
aIMaIuTUPaAMU3.
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1

Rr_g_ R R

2 2 :1 2C2R2
y (;jqwc)z to

o b oC _ wCR’
y 2 1 2 , 1 + o 2 C 2 R 2
—| +(wc)
R
Kerma-keT ynaHraH SKBHBaJICHT CXeMa Y4yH PE30HAHC MIAPTH:
___oCR*
1+w’C*R?
Tenrmama ymyMuid Maxpaxku 0epunud, « OynuHca: L+a,"C*R*L-CR* =0

x=owL

o CR*-L 1
0 C’R’L JLC

L
Jlemak ymi0y 3amxupaa R > \/g = p OylraHaaruHa pe3oHaHC XOCuJ Oynau.

bynnan:

Macaja 5-5. Bepuiaran >1eKTp 3aHKHPH y3rapyBuaH TOK dactoracu =107 Iy
oynran reHepatopra ynanraH. WUanyktuBmuru L=100 mxln, curumu C=500 Ilgp.
3aHKupAa KyWIaHUIUIAp PE30HAHCH XOCWJI KWIYBYM HWHIAYKTHUBIMK KuiMatu L
AHUKJIAaHUO, 1Ty 3aHXXHUpJla TOKJIAp PE30HAHCH fo3ara KeJuiu yuyH f=2 MIy Oynranna
KaHJall UCTEMOIYNIa YIaHUIIU KEPaK.

Euunn:
Ym0y 3aHXUp y4yH PE30HAHC IMIAPTUTa aCOCAaH PEAKTUB KapIIWJIUKIApH HOJTa
TEHT:

6=6 +6,=0

oC
. g, = ——8M8  _ C
bynna: 6, 2 IC 1 LC 3amxup peakTHB YyTKa3yBYaHIUTH
oC
6o = Py Lo MHIYKTUBIIUTY PEAKTUB YTKa3yBYaHIIUTH
0
B oC N | 0
Hema: ©0’lC -1 oL,
bynnan: 0’ L,C+®’LC-1=0

Tenrnamanu L ra HucOaTaH eunin OMIIaH:
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1-w’LC 1
w’C w’C
JleMak 3aHKHMplia Ky4WIaHUIILIAp PE30HAHCHU o3ara Kenuiu yuyH Lo=4,9 MIn
TEHT OYJIUIIHU 3apyp.
MacanaHuHr MKKMHYM IIapTd OyiiMua sgHA peakTUB YTKa3yBUYAHJIMKIIAp
TEHIJIAMACUHU HOJITA TECHIVIAaNMMU3:

L,= —L=0,00491n =49MIn

o C
6 = — +6, =0
o " LC -1
!
w=2nf =4x-10° cex” - Temr Gymranma, Oyuma 60 - 3amxup Tapmormaa

wC 1
JIAHrad PeakTHB YTKAa3yBUaAHINK: 6, = ————=-92-10"*<0 —
y P YIRASY " T W LC 1 Om

Jlemak ymiOy SJCeKTp 3aHXKUpUIA TOKJIAp PE30HAHCH XOCWI OVYIUIIN Y4yH
WHIYKTUBIUK Lo CUFMM DJJIEMEHTH OWJIaH amMamTHpuiuiu 3apyp. CuruMm mapa-
4

i _ 9,2-10
o 4r-10°

MeTpiapusca C, = =73,3 ng) TEHT.

Macana 5-6. Ilapasenn ynaHran TOK 3aHXXUPUHHUHI mapametpnuapu: R;=100
Om, R,=200 Om, L=02In, C=1 mx¢, manba xywianumm E=/00 B. Pe3onaHnc
4acTOTA, PEaKTUB KapIIWINKIAP Ba PE30HAHC XOJIAT TOKJIAPHU AaHUKIIAHCHH.

Euunn:
[Tapanenn ynaHras 3JIEKTp 3aHXUPHUAA TOKJIAp PE30HAHC MIApTU 6; = 6, OYIuo0,
OyHJlaH pe30HaHC YacTOTa TeHIJIaMacCH:

1
PeakTtus kapmuiuknapu: X, = @yL =483 (Om), Xc = oC 414 (Om),
0

Tapmok TYJa Kapuikiapu: z, = R, + joL =493 e’ (Om)

=R —j——=460¢7 (O
,C

U 100¢”

BUpUHYH TADMOK TOKH: }1 =—=——-=(0,04-,0,19) 4
P PHOE z 493¢7"

88



U 100’

HKxKUHYH TapMOK TOKH: ] 2=—=——-=(0,09-,019) 4
PMOK z, 493¢7%

Ymymuii Tok: [ =1,+1, =(0,04—0,19)+(0,09— 0,19 = 0,13~ 0,38 4

Jlemak pe30HaHC X0JIaT[a pEaKTUB KAPIIUIUKIIAp HOJITA TEHT.

Macaja 5-7. (5-6) macanaga Oepuiran CXeMaHUHT Kapiiwiukiapu x;=40 Owm,
R;=30 Om, R,=28 Om. yactotacu f=I1000 [y Oynran xonaTia 3aHXupAa TOKJIap
PE30HAHCUHU 103ara KSJITUPYBYM CUTUM KUHMATH aHUKJIAHCHH.

Eunni:
Pe3oHaHC maiTHa PEakTUB KapIIWIMK TOKJIApH HOJITa TEHT.
Snu: Or- Oc=0 exu: Q= Q¢
U2
2
ByH/a HHIyKTHBIMKIArd peaktus KyBear: O =1,x, = WX L
1 TXe
2 U’
Curumaaru peaktus Kysar:  Jc =1 X = ———X¢
Ry +x¢
U? U?
Jlemax: 40 =
307 + 4 282 +x2 €
byHIaH curuMm Kapumimk: x. =17,750m
Xc 17,75

Curum napamerpu: =2,28 wmkgh

C: =
2nf  2-3,14-1000
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5-3. MycTakuja eduil VYVH Macajgajap.

Macaaa 5-1. Kerma — KeT yJlaHTaH TOK 3aHXUPUHUHL MapaMmeTpiapu R=100
Om, L; =02 I'n, C = 1 mx®, kywianumid U = 100 mB TeHr Oynranjaa; pe3oHaHC

yacrtota @, TOK [y, KyunaHuuuiap Ucpgy , Upmey KMHAMATIa 3pUILTAH XOJIATAATU @, Ba
o, 4actoTa, Ucpay, Upmay KUUMATIApH, KOHTYP acWUIMTU (), pE30HAHC YacTOTa
yerapamn d = (®, — ®,)1GP aHUKIIAHCHH.

KaBoo:
1 1 1
w, =2236—, [,=1M4, o, =2264—, o, =2207— U, =0458, U, . =045B,
cex cex cex
1 1
0=447, o,-—w, =500, 0, =2500—, o, =2000—, Af =79,6cy
cex cex

Macaaa 5-2. Kentupuwirad cxemaaa pe30HaHC X0JIaTAa TApMOK Toknapu [;=4
A, ,=3A4 TeHr 6ynu0, /3 TOK aHUKIJIAHCHH.

I

KaBoo: [,=5A

Macaja 5-3. Pe3onanc xoJsataaru 3amxup Kapmuiukiaapu R=20 Owm, X;= 20
Om Ba U=300 B Oynranga, CUFUM KapIUWIUTH, YMYMUU SKBUBAJICHT KapIIUIUTHU
KyWIaHUII Ba TOKJIApHU aHUKJIAHCHUH.

KaBoo:
X =100m, z, =10 Om, U, =30082e*", [ =30e°4, I, =15+ j15(A4), I, =15+ j154

Macana 5-4. bepuiran 3anxup napametrpiapu C;=10-1 0° @, L,=18107 I'n,
R,=40 Owm R; =30 Om Oynaranga, TOKJIAp
PE30HAHCUHMU 03ara KeJITUPYBUM PE30HAHC YacTOTa @
AHUKJIAHCHH.

KaBob: w)=1560 paod/cex
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Macaja 5-5. VMHaykTuB Franrtakra, akTUB KapIIWIMK R mapanemn Ba CUFUM

Kapuunurura Xe=20 Om KeTMa — KET yJIaHTaH.

Yactora f =50 I'y xapmunukiap 3ca R=40 Om Ba

R=80 Om Gynranna pe3oHaHC XOCUJ KWJIYBUU

. MHAYKTUBIIMK L KAAMAaTH aHUKJIAHCHUH Ba KaCHU
XOJIapJia YMyMUN KapUIWITHK Z,,;, MUHUMAI OYaau.

KaBo6: 1) R =40 Om 6ynranga, pe30HaHC
MHAYKTUBIUK L =0,0128 ['n, yMyMHil KapIIUIUTH
Z=Zmin, L=0,052 I'n.

2) R=80 Om 6ynranna pe3oHaHC UHAYKTUBIUK

L =0,0691n 6a L =0,95 I'n, Z=Zmin,; L=0,061 .

Macaaa 5-6. bepuiran s5eKkTp TOK 3aHXHUpP Pe30HAHC XojaTaa 6ynub, ymyMui

J Tok [=10 A, xapuminuk R=6 Owm, x; =8 Owm.
* -I 1, CurumMaan oku0O YTyBUM TOK [ , pEaKTUB KApUIMIHK
¢ X Xc Bd KYWIaHHUII aHUKJIAHCHUH.
X, ’
v R Kapo6: [c=13,3 4, xc=12,5 Om, U=166,7 B.

Macaga 5-7. 5-6 macanana OepwiraH CXeMaHUHT MHIYKTUB KapIIwiura X; = R
Ba TOK /=10 A. Pe3onanc xonartaaru I¢, Iy , Xc, U kuiiMaTiiapy aHUKJIAHCHH.
Kapod: Ic=104,1, =102 4, Xc=2X;, U= 20B

Macaaa 5-8. Tanrak nmapamerpnapu L=6,4 ['n, R=10m Oynaranmnapaiei TOK
3amkupura dactotacu f=50 Iy, U=100 B, I=75 A
KywlaHumra ynaHrad. Pe3zonanc xomatma; R, C
KUMMAaTIapy aHUKJIAaHCUH

KaBob6: R,=1,16 Om, C=3540 mx®

Macaja 5-9. Kerma — KeT ynaHraH TOK 3aHXXUPUHUHT Mapamerpiapu R=40
Om, L = 02 I'n, C = 10 mx® ra TeHr OyJraH xojlaT y4yH pPE30HAHC, 4acToTa fj
UHIYKTUBITUKAATH Up 0 KYWIAHUIIM Ba MaHOQ KyWIaHHIIWIa HHUCOATaH KaH4a mMapTa
KaTTa OYJIUIIN aHUKJIAHCHH.

Kapod: fy=1121y X, =140 Om, Uppe =3,5U
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Macaaa 5-10. DnekTp 3aHXHPH PE30HAHC XojaTraa Oyaud uyactoracm @, =0

oymranga 2, =50mM Ba pe3oHaHC dYacToTa

L
— AL =, na Z y(wy) — 2,50m Kapmmnuk

napameTpiapunap: R,, X, Ba X_. aHHUKIAHCHH,

S
h
=

xamja BeKTop udoaacu Ty3uJICHH.

. )KaBoﬁ:R1=5 Owm, XL=2,5 Om XC=5 Om.

Macaga 5-11. DOnexTp 3aHXUPJIAPHUHT PE30HAHC XOJaT Tokiapu I; = 74,
1=3,6 A Ttenr. UHAYKTUBIUKAAH OKUO yTHUBUU [,
TOK aHUKJIAHUO BEKTOp U(0oaacu Ty3UJICHH.

C R

;=

12

L G
L

. Kapoo: L, =6 A

Macaaa 5-12. WuayktuB OofjiaHraH TOK 3aHXUPU  MapaMeTpiapu:

R, M R=2 Om, X, =10 Onm, Xc=8 Om, X, =9 Om,
—T "
* B X,, =6 Om 6ymu6 U=100 B xydnaHWII yJIaHTaH.
U, L, L, R, R, muHr kaiicu KMiAMaTHIa 3aXUpjAa PE30HAHC
C XO0JIaT r03ara Kejaaau.
— |

KaBoo: R,=9 Owm.

Macana 5-13. DOnekrtp 3awxkupu napamerpnapu: L;=4 I'u, L,=2 I'n, C=1 @ Ba

L, Gormannm  koddduupentn k= _«/5 Oynranna
AN R
\ KywlaHuuiap (KeTMa — KeT) Ba TOKJIap (mapasiesun)
U M [, == C DE30HAHC YaCTOTACH AHUKIAHCHH.

1
KaBobd: «,=0,71— - TOKJIap PE30HAHCHU
. CeK

1
®, =1,58—— - Ky4JIaHHUIJIap PE30HAHCH.
ceK
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N =

W

10.
1.
12.
13.
14.
15.

16.

5-4. CuHOB caBoJLIapH:

DJEKTp 3aHKUPIIApUIa PE30HAHC XOANCACH KaH1all ro3ara Kenaau?

Pe3oHaHC XOCHJI KWIMII YYyH DJIEKTP 3aH)XKUPH KalCH 3JEMEHTJIApJAaH TY3WJITaH
OynuIM 3apyp Ba MIapTU HUMaAa?

Pe3onanc xonucacuian amanga Kaicu coxanapiaa (ongananuinanm?

Pe3onanc yacToTa TeHrJIaMacuHM €310, PE30HAHC XOJaTra KaHaai SpUIIUIUIIUHI
TYLIYHTUPHHT?

TeOpanyBuan koHTYp UHAYKTHUBIUTH L=25 MI'H, curumu C=4 mk®d O¥ynranga
PE30HAHC YacToTa f) KaH4a Oyinaau?

Kyunanunuiap pesonancu kanaait xocus 6ynaan? Bekrop udomacuuau yu3unr. Tok
Ba KyBBaT TEHIJIaMAJIApUHHU E€3UHT.

Toxnap pe3onancu kangai xocus 6ynanau? Tok Ba KyBBaT TeHrjaMajlapuHU E3UHT.
Huma cababpan KywiaHuIIap pe30HAaHC MaWTHAa CUFUM Ba MHIYKTUBIMKAArd
KyWIaHULUIap, YMYMHH KydJlaHUIITa HUcOaTaH KaTTa 0ynaau?

Yacrorara HucOaTaH peakTUB KapIIMJIUKIAp €KW YTKa3yBUAHIUKIAp KaHJau
y3rapaau? YactoTanu XapakTepUCTUKACUHU YN3UHT.

Pe3onanc nmaiituaa KyBBatT KO3(pPUIIMEHTH HUMAra TeHr?

KonTyp caxuitnuru €ku KOHTYp CYHUIIM HUMa Ba KaHAal udonananagu?

TynkuH Kapmmanuru €K1 YTKa3yBYaHJIMIYM HUMA KaHaal udonananagu?.

Pe3onaHc maiiTuaa 3MeKTp 3aHXUPHUHI TapMOKJIAaHMaraH KMCMUIArd TOK KaHJau
KUiMatra spuiiagu’?

Pe3oHanc kOHTYp peakTuB Kapmminukiapu Xy >Xc, X =Xc¢ Xp<Xc xonariaap y4yH
BeKTOp U(OJAACHH TY3UHT Ba KaH/Iail XapakTepra sra OyJIMIIWHU TYIIYHTUPHUHT.
Pe3onanc xonatna 3J€KTPOMArHUT MaloOH »JHepruscu TeOpaHull (U3HK
MabHOCHHH TYLITYHTUPHHT .

Tokmap pe3oHanc xoaucacu OuWjaH Ky4dIaHUIUIAp PE30HAHCUHM KaHAal
yXmanuiukiapu 6op?
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